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AN ANNOTATED BIBLIOGRAPHY OF PUERTO RIOAN 
ENTOMOLOGY 

By M0BTIKX& D. Lxonabd 
Formerly Entomolog^t, Insular Experiment Station, 

Bio Piedras, Puerto Bieo 

Thin is an attempt to gather together all the published ref¬ 
erences to the entomology' and the insects of l^uerto Rieo. The year 

1932 is covered but several titles which were due to appear early in 

1933 are included even tho two or three of the citations may be some 
what incomplete. A total of 711 titles are listed. Of these the compiler 
has been able to examine all but 28; those not personally examined are 
indicated by an asterisk. A few of the references do not mention 
insects <’rom Puerto Rico but have been included in order to correct 
publishc' errors. They are placed in brackets. 

The task of compilation has been greater than at first expected 
and without the generous help of several people the results would 
have been much less complete. Chief of these has been Prof. C. R. 
('rosby of Cornell University who has supplied many references and 
given great assistance in the final preparation of the manuscript. 
Mr. A. J. Mutchler, of the American Museum of Natural History, 
has located many references on Coleoptera thru his wide knowledge 
of the literature of this group which otherwise would have been over- 
lot>ko<l. Mr F. IV. Watson of the same institution and Dr. W. T. 
M. Forbes of Cornell University have botli helped with titles on 
Lepidoptera. Dr. Wm. A. Hoffman of the School of Tropical Medi¬ 
cine supplied abstracts of several references and Dean Carlos A. 
Figueroa of the ('ollege of Agriculture loaned several rare volumes 
dealing with early Puerto Rican agricultural literature. ^Acknowl- 
(‘dgment is due to the following librarian^: Miss Tda R. Hood of the 
American Museum of Natural History, Mr. W. W. Ellis, of the New 
York State College of Agriculture at Cornell, Miss Mabel Cofeord of 
the Ignited States Bureau of Entomology and to Mr. J. I. Otero of 
the Insular Experiment Station, as well as to their associates for 
many^ courtesies and for assistance in finding many of the publica¬ 
tions consulted. Dr. Geo. N. Wolcott at the Insular Experiment Sta- 
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tion at Bfo Piedras has been good enough to go over the manuscript 
and proof and has made several corrections and additions. 

Anonymous. 1903. Algunos remedios contra los prinoipales iu- 
seetos que ataean el tahaco. Dept. Interior P. B., Neg. Agr. y 
hCnas, Bol. Agr. 17, pp. 5-12. San Juan, November. 

An abstract in Spanish of U. S. Farmers’ Bui. 120, 32 pp., 1900 
hy L. O. Howard on <'The principal insects affecting the tobacco 
plant. ’ * 

1904. Some injurious garden and field insects in tropical 
America. U. S. Dept. Agr., Bur. Bnt. Bui. 44 : p. 84, 

A brief record of the damage done by several injurious insects, 
specimens of which were (lent to the Bureau in August 1903 by 
O. W. Barrett of the P. B. (Mayagiiez) Agr. Exp. Sta. It is 
chiefly of interest because these records are ])robably tlie first pub¬ 
lished notes from this Station on injurious insects. They are as 
follows: an aphid on squash; the leaf-beetle, Ceroioma drnttoomts 
01., infesting cowpeab, Hysinia hasaJia Buv. inuring sunflowers i 
and a leafhoiqior, Agalha tendla Ball, injuring beans, eowiieas and 
other plants. 

(Pedreira in his Bibliograffa Puortorriqueila gives the authorship 
of this paper to L. 0. Howard but there is no evidence to show 
that it was written by him.) 

•1911. licyes y reglamentos coneernientes a la importaeion e 
inspeccion de plantas, enfermedadcs de iiisectos y plagas en la 
Ida de Puerto Rico. Junta de Comldoiiados dc Agricultura 
Puerto Rico Circ. No. 1 Div. of Ent. Bur. Supplies, Printing 
& Transp., 7 pp., San Juan. (Published in English & Spanish) 

Compiled from Act (>0, Special Session Legislative Assembly 1910 
and Act 45, Legislative Assembly 1911. 

Anon. (pob. Wetmore. Alex.) 1913. Useful birds of Porto Rico. 
Porto Rico Progress 4(13); 13, 14. San Juan, P. R. 

A uote on the control of the “changa” or mole cricket by herons. 
The article is ])robably by Alexander Wetmore. 

1913 b. Destruction of mole cricketb in Puerto Rico by the heron 
or gaulding. Agr. News, Barbados, B.W.I. 12(298): 314. 

Note on Wetmore’s article on Useful Birds in Puerto Bico ab¬ 
stracted from the Experiment Station Becord, June 1913. 

1915. Law and regulations pertaining to the importation of 
plants to the idand of Puerto Rico. Plant Quarantine Regu¬ 
lations. Ins. Exp. Sta. P. R. Circ. 6:1. April 12. 
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1919(1, AtiAIimb de insecticidas. Rev. Agr. P. R. 8(5): 61-62. 

1919 5. Skunks and toads. Agr. News, Barbados, B.W.I., 18: 
(458): 861. 

Mention ia mado of the abstract on p. 362 of the Bept. Dir. Ent., 
Ihs. Exp. Sta. P. B. for 1917-18, part of which refers to the pos¬ 
sible introduction of the toad, Bufo martnvs L., into Puerto fiico. 

1919 c. Entomology in Puerto Rico. Agr. News, Barbados, B. 
W.I. 18, (458): 362-363. 

The Ann. Bept. Dir. Ent., Ins. Exp. Sta. P. B. for 1917-18 is 
abstracted. 

1920. Estadistica de los tanques de inmersidn eonstruidos en 
esta ida hasta junio 30, 1920. Rev. Agr. P. R. 6(5) :38. 

Data on resnlta of use of dipping tanks for the cattle tick. 

1920. Quarantine department report on inspections and inter¬ 
ceptions, all ports and stations, for the quarter ending March 
31, 1920. Qtrly. Bui. Pla. Stole Plant. Bd. 4(.3): 102-10,1. 

Aapidiottut dcnlructoi intercepted 29 times on shipments from 
Ouba, Puerto Bieo and the isle of Pines. 

19a 1. Report of the <iuarautiue department from October 1, 
1921, to December 31, 1921. Quart. B il. State Plant Bd. 
Mias. 1(4) : 17-24., 4 figs. 

Lepidoaatthet beolh intercepted from Puerto Kico on innnge. 

1923. Pests collected from imported plants and plant products 
from January, 1922 to December 31, 1922, inclusive. 

Aleurothrixujt howardi on banana mid A. fioceosu* on citrus foliage 
from Puerto Bico. 

1924. The effect of Melinus minutiflora on ticks. Ann. Bept. 
Ins. Exp. Sta. R. P. 1923-1924, pp. 102-103. 

Account of an investigation on the effect of iiiulasst”. griias on the 
cattle tick. 

1924. Report of hearing held by the Federal Horticultural 
Board to consider the advisability of restricting or prohibit¬ 
ing the entry from Puerto Rico of fruits and vegetables into 
the United States. Jour. Dept. Agr. P. R. 8(1): 46. (Issued 
August 1925). 

Beferenee is made to the West Indian Fruit Fly, Anattrepha 
fratereuku Wied. and to ths lima bean pod-borer, Samea tettuMi* 
Qtjv. 
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*1925. Field studies and demonstrations in malaria control. 
Bbckefdler Found. 11th. Ann. Bept Intwn. Health Bd. 
1924, pp. 73-84, New York, January. (Ahs. in Rev. Appl. 
Ent. B 14:51-52). 

OonditionB in Puerto Bico reported on, including the comparative 
abundance of the 8 species of Anophdes present. 

1926. Studies of the malaria problem in Puerto Bico. P. B. 
Health Bev. 2(5): 22-28. (Abs. in Pub. Health Bepts. 42 
(13): 897, Washington, D. C., April 1, 1927). 

Influence of vegetation and small fish on mosquito abundance. 

1927 a. Se introducen par&sitos del taladrador de la cana de 
azucar en Puerto Bico. Bev. Agr. P. B. 19(1): 33. July. 

A Spanish translation of a review in Pacts About Sugar of an 
article bj L. A. Catoni in Jour. Dopt. Agr. P. R. 10:252-254, 1910 
dealing with parasite introduction into Puerto Rico. 

1927 &. Insect pests of sugar cane (including utilization of para¬ 
sites). Proc. 2nd. Conf. Intemat. Soc. Sugar Cane Technol., 
pp. 57-62, Havana, Cuba Sngai Club. 

A record of a preliminary meeting of the committee for the section 
on insect pests of sugar cane a1 which there was a general discus¬ 
sion of borers, mostly Duiiraia ^archarnlm Pab.; losses and the 
factors causing them for various countries ar^ discussed, among 
which it is stated that in Puerto Rico the infestation is inversely 
proportional to rainfall. 

1927r. Studies of the malaria problem in Puerto Bico. P. B. 
Health Rev. 2(8): 25-32. * 

Malaria investigations in 1924 and 1925 which include notes ou 
Anopheles grahhunu Theo. and A. vesUpennia D. & K. 

•1927 <1. Studies iu the malaria problem in Puerto Rico. P. R. 
Health Rev. 2(10):27-.32 and 2(12): 25-.31. (Abs. in Rev. 
Appl. Ent. B 16 p. 64 and in U. S. Pnb. Health Rep. tt(89): 
2395 and 42(51): 3142). 

Notes on the comiiarativc abundance, numerical and seasonal, and 
biting and brooding habits of tlie 3 species of Anopheles present. 

1928 a. Algunas consideraciones sobre la industria apleola. Rev.. 
Agr. P. B. 21(2); 56, 82. 

Notes on beekeeping in Puerto Bico. 
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1928 &. Sngestiones a los principiantes en apicultura. Rev. 
Agr. P. B. 21(4) :163, October. 

Brief anggeetions on beekeeping. 

1928 0 . Report of bureau of malaria control 1926-27. P. R. 
Rev. Pub. Health & Trop. Med. 8(7); 279-286 ; 8(9): 376- 
385. (Abstracted in Rev. Appl. Ent. 16 : 239 and 209 re¬ 
spectively and the former also in U. S. Pub. Health Repts. 
43(30): 1992-1993, 1928). 

Notes on tbc breeding and habits of the 3 species of Anophelea 
present. 

*1929. Report of bureau of malaria control 1926-27. Bept. 
Comm. Health P. R. 1926-27, pp. 62-95. (Abs. in Rev. Appl. 
Ent. B 17:218). 

Drainago problems discussed; tests of durability of screening 
materials; Paris green at weekly intervals for Anophetrs albtmanu* 
too infrequent. 

1931. El gorgojo del name del guineo. Bol. Agr. (P. R. Dept. 
Agr.) 1(4) :i4. 

Brief report on the results of a survey of 3 districts to determine 
the amount of infestation by the banana root weevil. 

1932. Florida beetle put to test, curbing P. R. citrus pest. 
The Produce News, .Tune 11. New York, front page. 

Brief note on original sliipment of Australian lady beetles, Xodolta 
raidmahs, to Puerto Rico by the Florida State Plant Board for the 
control of leerpa pwrhasi on citrus. 

*Abad, Jo 84 Barndn. 1885. Puerto Rico en la exposieiuu do 
Ponce en 1882. Memoria redactada de orden de la Junta Di- 
rectiva de la misma, 351 pp. El Comercio, Ponce, P. R. (Re¬ 
ference from Col6n, B. D. 1930). 

Suggestions for the proper care of bees are given and it is stated 
that some of the people are engaged in beekeeping. 

Abbad y Lasierra, Fray I8igo. 1788. Historia geogr^ea, civil 
y natural de la isla de San Juan B|intista de Puerto Rico, 508 
pp. X, Madrid. (Nueva Edici6n, anotada en la parte hist«')- 
rica y continuada en la estadistica y econdmica por Jose Juli&n 
de Acosta y Calbo, Puerto Rico, 1866). 

Chapter 86 deals briefly with the natural history of the Island; 
on pp. 467-462 is probably the earliest general account of the more 
important groups of insects present with sperial reference to those 
annoying to man and animals; no sdentifle names are given. 
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Aldiieh, J. M. 1905. A catalogue of North American Diptenu 
Smithsonian Miscl. C(dl., part Of Yol. 46, (1444), 680 pp. 

Becords all West Indian apeeies described thru 1903, including 
many from Puerto Bico. 

Alexander, C. P. 1912. A peculiar new crane fly from Puerto 
Bico. Psyche 19:63-66, 1 pi. 

MegittomatUx potioneeiiM aa a new genua and apociea. 

1913. A synopsis of part of the neo-tropical crane-flies of the 
subfamily Limnobiinae. Proc. U. S. Nat. Mus. Vol. 44 
(1966): 501. 

Mongoma niveUarsus aa a new apecica from Puerto Bico. 

1914. A revision of the American species of Tanypremna 
Osten Sacken and Megistocera Wiedemann. (Tipulidae, Dip- 
tera). Jour. N. Y. Ent. Soc. 22(3): 216-217. 

Itegutoeera longtpetmi* Murq. liatcd from Puerto Biro on the 
authority of Roe<ler. 

1932. The eraneflies of Puerto Rico. Jour. Dept. Agr. P. R. 
16(4): 347-387. 

Ashmead, W. H. 1900. Report on the aculeate Hymeuoptera 
of the itdands St. Vincent and Grenada, with additions to the 
parasitic Hymenoptera, and a list of the described species Of 
the West Indes. Trans. Ent Soe. London for 1900 Pt. 2 (July), 
pp. 207-368. 

Lists many species from Pueito Itiro. 

Anbi, Ch. 1844. Revision do la famille des Pselaphieiis. Ann» 
Soc. Ent. France, 2 Ser., Vol. 2, ji. 120. 

Barhenhadhia vseia listed from Puerto Kico (as Br;va\is). 

Aurivillius, Chr., Wagner, H. and Strand, E. 1911 to date. 
Lepidopteromm Catalogus. Berlin. 

Forty odd Fascicles have appeared to date by various authors m 
which many species are listed as specifically oeciirriiia in Puerto 
Bico. 

Baga4| Jaime. 1918. Extirpaci6n de la garrapata. Bev. Agr. 
P. B. 1(1 and 2): 81-85. (Also as Est. Exp. Ins. P. B. Girew 
18, 12 pp., 1919.) 

Notes on the campaign against the cattle tics. 
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1920. Annual report of the veterinaty inspector. Ann. Kept. 
Ins. Ezp.'Sta. 1919-20, pp. 95-101. 

Report on dipping rate for eatUe tick eradication. 

1921. La piroplasmosis o fiebre tejas. Ins. Exp. Sta. P. B. 
Girc. 45 , 5 pp. 

Only reliable method for eontrol of Texas fever in Puerto Rico 
is OTtemtination of the cattle tick; the value of arsenical dips is 
discussed. 

1929. iGarrapata o ganadot Seccion espanola del Boletin de 
la Unidn Panamericana, April. (From Pedreira p. 206). 
(Also in the Rev. Agr. P. B. 22(10): 139, April, 8 figs.) 

A general account of the oattle tick problem with special reference 
to the situation in Puerto Rico and methods adopted for handling 
it there. 

*Baldoriot 7 de Castro, Bom&n. 1865. Memoria descriptiva do 
la cuarta feria y expoRici6n pdblica de la agriculiura, la indus- 
tria y las bellas artes de la isla de Puerto Rico. By the Sec- 
rev»y of the Commission. San Juan, J*. R. (Reference from 
Colon, B. D. 1930, p, 21, ref. no. 41, and p. 1.56), 

At the fourth public exposition held in the J in 1Sd5 Dun Ale jo 
Ferntlndez of Aguadilla exhibited vrax and honey as tbe products of 
‘JfiO hives of bees. 

Ballou, H. A. 1918. Root borers and other grubs in West In¬ 
dian soils. Imp. Dept. Agr. W. T., Pamphlet Ser. No. 73, 
38 pp. 

Puerto Hican references: brief notes on Lachnostvrna sp,, p. 17; 
Dia/irepes apengUri listed as injurious, p. 30; Jjachnot^terna listed 
as injurious, ]). 37; Strairgua titanua listed as iiijuriouH, p. 38. 

1915. Notes on Puerto Rico insects. Agr. News, Barbados, B. 
W. 1., August 28, 14, (348), p. 282. 

Abstracts are given of P. R. Bd. Comm. Agr. (3rc. 0 b> Crossmaii 
and Wolcott on the changa and of U. 8. D. A. Bui. 19^ by T. H. 
Jones on Vegetable Insects in Puerth Rico, both of which see. 

1916. Dangerous hard-backs. Agr. News, Barbados. 15 (359): 
42-43, 5 figs. 

The injury to sugar cane roots in Puerto Rico by Strataegw titanua 
is referred to. 



12 THB JOtTBNAL OF THE DEPABTMENT OF AGRICULTURE OF P. R. 


Baly, J. B. 1886. Descriptions of nnoharacterized qpedes of 
Diabrotica. Trans. Ent. Soc. London, Ft. 4, pp. 113 4 44 . 

D. gramiMa described as a now species from Puerto Bico. 

Banks, Nathan. 1901. Some spiders and other Arachnida from 
Puerto Bico. Prtoc. U. S. Nat. Mus. 24:217-227, 1 pL 

Beport on a collection made by August Busck; 49 species of 
spiders and 5 other arachnids treated, of which 4 species of spiders 
are described as now. 

1917. New mites, mostly economic (Arach., Acar.). Ent. 
News 28(5): 194, pi. 14, iig. 5 and pi. 15, fig. 13. 

TetranycMs anUllarum described as a new species from leaves of 
Leonot%8 nepeiafolia and Asolcpios curassivica from Puerto Rico. 

1919. Antillean Isoptera. Bui. Mus. Comp. Zool. 62(10): 
481r489. 

Nasutitei'nus cteohna from Vieques Id. and P. K. and N, diHColot 
from Culebra Id. and El Yunque, both as now s]iecieB ()>aratypcs) 
and N, mono listed Irom Puerto Rico. 

Banks, N. and Snyder, T. E. 1920. A revision of the ncarctic 
termites. U. H. N. Mas. Bui. 108, p. 82. 

Nohuiiicrmes cosiaricensis Holmg listed fiuiu Puerto Kicu. 

Barber, H. G. 1923. A preliminary report on the Hemiptera 
Heteroptera of Puerto Rico eollected by the American Museum 
of Natural History. Am. Mus. Novitates No. 75, 13 pj). 
Several new siiecies described. 

Barber, H. G. and Bruner, 8. C. 1932. The Cydnidac and Pen- 
tatomidae of (Juba. .Jour. Dept. Agr. Puerto Rico, 16(.3) :231- 
284, pi. 25, fig. 1. 

Geoenfthus nvrrsnh new species, type and paratypes from Maya- 
gUez, Rio Piedras and Isabela, P. R. 

Barrett, 0. W. 1902. The change or mole cricket. (Seapierit- 
eus didactylus Latr.) ^n Puerto Bico. P. B. Agr. Exp. Sta. 
(Mayaguez) Bui. 2, 19 pp., 1 fig. (Also a Spanish edition). 

1904. Control of the brown ant (Solenopm geminata Fab.) in 
orange orchards. (Also a Spanish edition). P. B. Agr. Exp. 
Sta. Circ. 4, 3 pp. 

Brief account of life-history, injuries and remedial measures. 
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1906. Report of the entomologist and botanist Investigations 
in entomology and plant pathology. P. B. Agr. Exp. Sta. 
(Mayagiiez), Bept. for 1905, pp. 22-23. 

First record of Zagrammosoma multilineata Ashm. parasitic on 
the coffee leaf-miner; cotton leaf wt>rm jiarasitiscd by Chdlcis an- 
nulata Fab. 

1928. The tropical crops. MacMillan Co., New York, 445 pp. 

Many rofereucos thruout to the principal injurious insects of Puerto 
Bico. 

Barrow, E. H. 1924. White grubs, Lacknosterna sp., and larvae 
of the weevil root-borer, Diaprepea spengleri L., attacking sugar 
cane in the Gu&nica district of Puerto Bico and methods for 
controlling them. Jour. Dept. Agr. P. B. 8(2): 22-26. 

Bastdn, J. 1928. Produciendo mosquitos. Bev. Agr. P. B. 
20(5): 239 and 245. 

Notes on breeding and control of mosquitoes. 

Berger, E. W. 1921. Natural enemies of scale insects and 
whiteflies in Florida. Qrtly. Bui. Fla. State Plant Bd. 5(3): 
147-■'48, fig. 18. 

Euoalymnatus teatelatwi ia recorded aa being found iufeated by the 
fungna, Asehenonia cuhentns, in material received from Puerto Bico. 

Bigot, J 1877. Diptercs nouveaux ou pen connns. IX. Ann. 
Soc. Ent. France, Ser. 5, Vol. 7, p. 46. 

iMcilUa semiviolaeea aa a new apeciea from Puerto Bico (aa Somo- 
myia). 

Bishoff, Augnsto. 1918. Extirpaci6n de la hormiguilla. Bev. 
Agr. P. B. 1(1 and 2): 38-42. 

Buggeationa for the control of anta. 

Blake, Doris H. 1928. Notes on some West Indian Ghrysome- 
lidae. Bui. Brooklyn Ent. Soc. 28:93-98. 

Dysonyehia spUoindteUi aa a new apeciea from Haiti and Puerto 
Bico. 

Boheman, 0. n 1865. Monographia,Cassididarum 8:333-334. 

Coptoeyeila gtaueino aa a new qweiea from Puerto Bico. 

*Bovel, J. B. 1918. Report of Ike Department of Agriculture, 
Barbados, for 1916-1917, 62 pp. (Aba in Bev. Appl. Ent. 6: 
393). 

Stated that related spedes of Diaprepet and Phytatiu, so trouble. 



14 THB JOURNAL OF THE DEPARTMENT OF AGRICULTURE OF P. R. 


some to in BarbadoSi are on the increase in Puerto Rico and 
▼ery injurions there. 

*Boyd, J. B. and d’BUmqnerqne, J. P. 1917. Report on the 
aogar-cane experiments for the season 1915-1917. Dept. Agr. 
Barbados, 79 pp, 56 tables. (Abs. in Her. Appl. Ent 6:58.) 

Varietal and manure experiments inconclusive because of severe 
injury by Diaprepes and Phytalvs, Stated that in Puerto Rico the 
the cost for handpicking for their control in one small district was 
about $6,000 and yet they increased. 

*Boz, H. E. 1924. Report upon a trip to Puerto Rico, April- 
July, 1924, 22 pp., Berbice, British Ouiaua, S. Davson & Co., 
Ltd., November (Abs. in Rev. Appl. Ent. 13:86). 

Record of u trij) mude to study the Tachinid, Lxxophaga dtatrafoe 
Towns., and to transport it into British Guiana; notes on the priuci)>al 
sugar cane insects of Puerto Rico and their parasites, especially L. 
dtatraeaCf including some oliservutions on its distribution and incl^ 
dence there. 

1925. Porto Rican cane grubs and their natural enemies, with 
suggestions for the control of Lamellicorn larvae by means 
of wasp parasites (Scoliidae). Jour. Dept. Agr. P. R. 9(4): 
291-356. 

•1927 a, Notas sobre dos insectos perjudieiales a las matas de 
cafe en Venezuela, 19 pp., 10 figs., 11 refs., Caracas, Cimara 
de Comereio, March. (Abs. in Rev. Appl. Ent. 15:324). 

ill discussing the green scale, CoQcm nrxdut Green, in Venezuela it 
is stated that Azi/a orhigtra Muls., a well-known (*occinollid predaceous 
on various Coccids in Honth America, has been sent to Puerto Rico 
for possible establishment. 

1927 6. Eleventh report upon entomological work, 24 pp., type¬ 
script. Central Aguirre, P. R., Central Aguirre Sugar Co., 
April 9th. (See abs. in Rev. Appl. Ent. 15:412-414.) 

A detailed account of a tri]) to South America during January- 
April, 1927 to make further introductions of Braconid parasites of 
Diatraea and Bcoliid parasites of cane grubs into Puerto Rico. Notes 
on Diatraea and its parasites in Venezuela are given together with 
notes on conditions on l^erto Rico that affect their introduction 
and establishment. (For another account of this trip see Catoni 
1927.) 

*1927 0 . The moth borer problem in Barbados. A discussion 
and a recommendation. Dept. Sci. and Agr. Barbados, 5 pp., 
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moltigraph, Barbados, March 25. (Abs. in Sev. Appl. Ent. 
16:430.) 

Befera to the oeonrenee of Licm^aga diatraeM in Puerto Bieo as 
a parasite of Diatraea taedtaralit and states that this parasite has 
apparently readied the limit of its effectiveness there. It is sug¬ 
gested that its introduction Should be attempted from Puerto Itico 
into Barbados. 

1928 a. Observations upon Lixophaga diatraeae Tovmsend, a 
Tachinid parasite of Diatraea saccharalis Fabr. in Puerto 
Bico. Bill. Ent. Bea 19:1-6, 1 fig. 

1928 b. Tbe introduction of Braconid parasites of Diatraea 
saccharalis Fabr. into certain of the West Indian Isiands. 
Bui. Ent. Bes. 8(4); 365-370, 1 pi., 2 figs. 

A further detailed account of the collection, rearing, Hhipment and 
introduction of Braconid x><^i^nsite8 o’” Diatraea saccharalis F. into 
Puerto Rico as well as into Barbados, Antigua and St. Kitts. Stated 
that Microdus diatraeae Turner has already become established on 
the Soutli (*oust of P. R.; ])r(»sent paper deals mostly with Ipohracon 
ffrcnadcnsiH Ashni. 

193’ The (/ranibine genera Diatraea and Xanthopherne (Lep., 
Pjral.). Bui. Ent. Res. 22:1-50, 5 pis. 

Diatrata haecfiaralih Fab., jip. 22-20, s^moiijuiy, description and 
distribution, including Puerto Kico in its known range. 

Bradt, Schuyler. 1932 a. Notes on Puerto Rican blackflies. P. 
R. slour. Pub. Health & Trop. Med. 8(1): 69-81 (2-11), 5 figs. 

Original observations on the liabits and de\elopuient of Simuliufii 
quadrivittaium Loew with descriptions of its stages; brief notes also 
on 8. haematopotum Lw. and 8, minuaoulwn Lutz. 

1932 b, Nota sobre la mosca negra en Puerto Rico. P. R. Jour. 
Publ. Health & Trop. Med. 8(1): included in 69-81 (pj). 
12-14 of reprint). 

This is an abstract in Spanish of the preceding. 

Brau, Salvador. 1930. La colonizacion de Puerto Rico desde 
el descubrimiento de la isla hasta lai» reversi6n a la corona es- 
pafiola de lbs privilegios de Col6n. San Juan, P. R., pp. 296- 
298. 

Brief references to great injury to bananas by ants in the early 
part of the 16ih century; also to oranges and *<cafiafIstula’’; it is 
stated that the ants were so bad in houses that the residents of 
Oaparra advanced this as one of the principal arguments for wanting 
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to move their city to the <*l8leta»^—the present site of the dtj of 
8an Jnan. 

Bnu ZunaiTigiiif Haiio. 1922. P&jaros Stiles y perjudiciales 
d la agricultura. Rev. Agr. P. B. 8(5&6): 13-18, 27-32 ; 9(2ft 
3): 26-31, 17-20, 11 figs. 

Brief account of the various insectivorous birds of Puerto Bieo 
that should be protected, including several specifically mentioned as 
important enemies of SoapterisGUs vicinus, Diatraea aaochardUt, HeUth 
this obsoleta, Laphygma frugipcrda and of PhyUophaga {Lachmas- 
tema) spp. 

1928. Divagaciones entomologicas. Bev. Agr. P. B. 21(6) :211 
and 239-240, 1 fig. 

Brenner, Henry. 1916. Puerto Bico and its beekeepers. Am. 
Bee Jour. 56:380-381, 2 figs. 

1918. Puerto Bican beekeeping. Am. Bee Jour. 68:51-52, 4 
figs. 

Brief general account. 

Britton, N. L. 1930. Scientific survey of Puerto Bico and the 
Virgin Islands. Jour. N. Y. Bot. Card. 81:167. 

Brief note on entomological progress during winter and q>ring 
of 1929-30. 

1931. Becent scientific observations in J’orto Bico. Jour. N. 
T. Bot. Gard. 32:192. 

Brief note on the present status of the entomological part of the 
8ci. Surv. of P. B. and the Yir. Ids. and progress during winter 
and spring of 1930-31. 

Brown, F. Martin. 1929. A revision of the genus Phoebis (Le- 
pidoptera). Am. Mus. N’ovitates No. 368, pp. 8-9, 20. 

P. eubule sennae female form sennalba described as a new form 
from Puerto Bico (a paratypo). 

1931. A revision of the genus Aphrissu. Am. Mus. Novitates 
No. 464, p. 6, Peb. 9. 

A, godariiana Swainson mentioned as occurring in Puerto 

Bryant, O. E. 1924, New species of phytophaga (Coleopt.) 
Ann. and Mag. Nat. Hist. Ser. 9, 41:244-252. 

QOmueVa wctootH described as a new speeies from Fnerto 
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BnuuMr Ton Wattenwyl, 0. 1865. Nouveau sjsteme dea Blat- 
taires, p. 63. (Yienna). 

AnapUcta donaXia as a new apei^ies from Pnerto Itieo 

1895. Monographie der Paeudophylliden. Wieu. p. 233, pi. IX, 
fig. 101. 

Folyanoiatnu aerrulatw- P. do B. (Loctutidae) liated from Puerto 
Bico. 

Brunner von Wattenwyl, C> and Bedtenbaeher, Job. 1908. Die 
Inaektenfandlie der Phasmiden, pp. 357, 435. 

Dyme lerugima from the main island, Lamponinva boehi from Mona 
Island and DUtpheradea longiaeapha from the main island, all as new 
species. 

Burmeiater, O. 1839. Uaudbuch der Entomologie, 2:753. 
(Berlin). 

Paalia ameriaana var. gagathina as a new variety from Puerto Bieo 
(—P. bvaeki Hehn) Forficulidae. 

Bnack, Auguat. 1900. Notes on a brief trip to Puerto Bico in 
Jaiii try and February, 1889, including a *‘List of Coccidae 
eoUected by Mr. A. Busc*k in Puerto Bico, 1889” by T. Per- 
ganae and T. I). A. Cockerell. IT. S Bur. E i.. Bui. 22 (N. S.), 
pp. 88“93. 

Butterweek, 0. C. 1902. El cultivo del tabaco. Dept. Int. P. 
B., Neg. Agr. y Iilinas, Ilol. Agr. 2 pp. 18-19. 

A Spanish translation of U. S. Farmers’ Bui. 82 “The Culture 
of tobacco,’’ 1898, which eoutaius brief general directions for the 
control of the moro iuiportiuit insert xiosts. 

del Oampo, Alberto. 1923. La industria de la seda. Bev. Agr. 
P. E. 11(1): 17. 

Oamufiaa, llanuel. 1919. Beport of the Commisaioner of Ag> 
ricnlture and Labor. 19th Ann. Bept. Gov. P. B. to Seey. War, 
Waabington, D. C., 1919, Appendix IX, pp. 685-707*. 

Notes are included on mtms insdhts and their eontrol and on 
experiments in insect transmission of sugar cano mosaic. 

1921. A loB agrieultores de Puerto Bico y eapecialmente a loa 
Goaecheroa de algoddn. Bev. Agr. P. B. 7(3): 5-7. 

A note regarding pink boUworm control. 
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OameBi E. E. 1912 Insectary division, report for the month 
of May 1912 Cal State Comm Hort Bui 1(8) 398 

Repoits Chiysomphalus aomdvm L and Lepidosaphen heeki* re- 
cened fiom f W Hookei from Puerto Rico from which Asptdtoit 
phai7U9 rttttnv9 issued in consideiable numbers but in a second ship 
xnent ■\ei'\ ten ibsutd 

0am6n, Arturo L *1927 Pielimiiiaiy report on a rat and 
flea sll^ve^ of the C\U of San Juan Porto Rico P R Rev 
Pub IleaJth & Trop Mod 3 1 }1-14^> (Retorenco and ab¬ 
stract from Wm A Hoffman) 

Durmi; the Hist > 1*11 of Sur\c> lOO li\i lats wiu tiapped ou St 6% 
of i\hich fl as A\cie found piacticallv all \vere \efiospsyna cheopfs 
with an ofcasionil Ctfnoc&phalus and a few Eohidnophaga galltnaoea: 
*(li(opis iiid(\ for tlu II cjuilc lugh—7 O'! 

*192S Pielimiiiai\ itpoit on a rat flea siu\o\ of tin (^Jt\ of 
San Juan Pueito Rko Second papoi I* R Rp\ Pub 
Health & Tio|) Mod 4(2) S4-92 7 chaits (Al)s in Ro%l 
Appl But 17 26) 

Co\crs x>cno(l of luly 1927 thru Juno 1928, 53% of rats captured 
had fleas, of 2,COO flois which were determined 99 5% were 
Xinopsylla (htopfs Roths, the remainder being I galltneaoea, Ct 
cams oi Jths, py,h't tmlans nid IipiopsyJla sfugis Schonh (rntnoult 
Dug ) , the flei index and (heopis mde\ for tht Mai were practically 
tho some—() 0 Mus alirandumts icy< ilcd the higlust infestation 
for the jeai 

•3929 Third leport on latflcrf siu\(\ ot tin ( itA ol Stii 
Jnan Pueito Itico P K doui Pul) Ilialth & Tiop 
Med 6(2) I'lh—106 7 iliarts (Abs in Kov App] Knt B 
18 248, also bj same title in Pub Ilealtb Kept 46(27) 
1515-1520, 7 charts Washington I) ( .lul\ 4 ) 

\tnopsi/lla ilifopis Roths (o\ci 'iOO pti (dit oi totil number 
caught), I (hidnophfif/a galhnaffa WcstA\ (trnocrphalus canxb Curt 
or C f(hs Bell md Puft i nitiaus 1 found on (>() per cent of rats 
captured 

•1932 Final lepoit ou a rat Ilea suni> of Han Juan, Porto 
Bico Publ ll«altb Repts 47 l')-{-2()l, Washington, D C 
(Reference and abstract niened Jiom Dr Wm A Iloff- 
man) 

Thw suivts inrlndcb 1 <>on*t((uti\e itirg of work, during wlueh 
period a total of 1,005 hve rats weie captured, of these 72 per eeot 
were claaacd as Satiiii noiiemfUt> and P aUtanduniu in proporhona 
of 13 and 15 per «nt leapoctivcly Pteas woic obtained from 
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57 per cent of the lats, the total nniuber for the 3 years being 7,145 
or an index of 7.1 fleas per rat. Five species of fleas were encoun¬ 
tered but of these Xenopsylla t^opis composed 98.5 per cent of the 
total catch. The concentration of rats is heavieBt at the water-front 
and in the residential sections while the flea index is lughest at the 
docks (almost 14 fleas pei lat) and in the commercial dibtrict (almost 
6 fleas ]ier rat) 

Oatoni, L. A. 1920 a. Plugas de mbectos que ataean a los &t* 

boles del g^nero citro en Puerto Rico y como combatirlos. Rev. 
Agr. P. R. 5(4): 35-29 

A biief pojmlai account of the moie impoitant insects m^urious 
to citruH in Piieito Ruo and methods of control 

1921 b. Dos plaga& de algod6n qne no ({ueremos en Puerto 
Rico Est Exp 7ns I* R. Oirc. 41, 9 pp. 

Reefers to the pink boll woim and the boll wc^il of cotton not 
found u]i to that time in l*ueito Bico 

1921 c El gas hulrocianico como ageute iuuigante. Rev Agr. 
P R 6(7):27-36 

Diieitions foi the picpuiatioii .ind use* ot li\diocyranu aud gas 

1921 (/ Iiis<»etos quo ataean al liombro l{o\ Agr P R 6(2): 

47-49. 

Brief }ioimlai lucount of tlic» nioic impoitant iiiscMts annoMng to 
man in Puerto Tlico 

1921 e Insoolos qno ataoan al algodoii Rov Agr I* R 6(3): 

25-31. 

Biiet jiopulai aciouiit ot the iiioii inipoitant cotton insects in 
Fuel to Bico 

1921/ Piagas tie inseotos (|Uo ataean la palnia do coco Rov 

Agr. P. R 7(3): 21-25 

Brief populai account ot the' nioic* Jiiiportant iiiscctb attacking the 
coconut in Fneito Kico 

1921 g. Piagas do inseotos que ataoan la planta do' tabaco. 

Rot. Agr. P R. 7(5): 45-50 

Brief account of the inoie impoitant tobacco insects in I’uorto 
Bico. 


1921 ft. A los ooseeberos de algodon on Puerto Rico Rev. Agr. 
F. R. 7(6): 25-26. 

Brief notes of information fbr the cotton growers eoiicerning the 
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praamee of ilie pink bollworm in Puerto Bleo und an intereeptlott 
of the boU-ureevil. 

1921 1 . Plant inspection and quarantine report. Ins. Exp. Sta. 
P. R. Bui. 27, 23 pp. (also a Spanish edition 25 pp.). 

1922 a. Informe de las actividades de la campafia de eradiea- 
ci6n del gusano rosado en Puerto Rico llevada a cabo por el 
departanuento de agricultura y trabajo. Rev. Agr. P. R. 8 
(4): 15-22. 

Kotee on a clean up campaign againet the pink bollworm. 

1922 6. Plagas de insectos que atacan a las plantaciones de 
batatas. Rev. Agr. P. R. 0(3): 25-28. 

Brief aticount of the more important s^eot-potuto insects in 
Puerto Bico and their control. 

1922 c. Medidas para combatir las plagas de insectos. Rev. 
Agr. P. R. 9(4): 33-36. 

Brief directions for the puparation and use of a tew of the nioie 
important insectioides. 

1922 d. Situaciun existente de varias plagas de insectos de los 
Eslados ITnidos. Rev. Agr. 9^4): 43-45. 

1923 a. Aparatos apropriados para combatir las plagas de in¬ 
sectos. Rev. Agr. P. R. 10(1): 27-29. 

Suggeatione for vartoua types of spray mnc'.iuoe tor use against 
injurious insects. 

1923 6. Insectos que atacan a los auimales domraticos. Rev. 
Agr. P. R. 10(3): 35-39. 

Brief account of the more important insects attacking domestic 
animals with suggestions foi their control. 

1923 c. Gorgojos que atacan a las babicbuelas y guisantes. 
Rev. Agr. P. R. 10(3): 49-51, 

Brief account of pea and boan woovils with suggestions for their 
control. 

1923(2. Las chinches harinosas y los m£todos de combatirlas. 
Rev. Agr. P. B. 10(5) :3&-37. 

Brief account of mealybugs affecting citrus, cano and other plants 
in the Island and suggestions for their control. 

1923 e. ^11 picudo del aguacate. Rev. Agr. P. R. 11(6): 55-56. 
Brief aceount of the avocado weevil, SeOtput laurt, in Puerto 
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1924. Informe del servieio de ^speccidn 7 cnarentena de plan* 
tas (1922-1923). Dept. Agr. P. B. 23 pp. 

1927. Informe del viaje veriflcado a Venezuda con objeto de 
introducir parfisitos para combatir el taladrador de la cafia 
de azdcar en Puerto Bico. Bev. Agr. P. B. 18(5): 252-254. 

NotoH on a trip to Venezuela with JI. £. Jlox to collect and 
introduce into Puerto Bico parasites of the sugar cane borer. 

Oandell, A. N. 1905. A new roach from Puerto Bico. Can. 

Ent 87(6); 237. 

Igchnopfera adusta, type a male from. Arroyo, Feb. 1889 (A. Busek). 

1907. On some Forfieulidac of the United States and the West 
Indies. Jour. N. Y. Ent. Soe. 16(.3): 168. 

AtiisotabiM puinula as n new Hjiecies from Puerto Bico. 

1!)12. Notos 01 } tlio Mantid gonns Oonafisla Sauss. Psyche 19 
(5) :160-1()2. 

GoHatif^tu }4hcviata Tiiuiibeig mentioned Uh oceurviiig in Puerto 
Bico. 

Char oerlin, R. V. 1917. New spiders of the family Avicula- 

ridae. Bnl. Mus (Ipmp. Zool. 61(3): 39-40, pi. 2, fig. 7. 

Cyrtophohs portoncar described ns n now sjiecies from Puerto fiico. 

1922. Notes on West Indian millipedes. Proc. U. S. Nat. Mas. 
61, Art. 10 , (2431): 1-15. 

GlomeHdfjtmm ooncolor Chamb., K1 Yuiuiuo J900 and JProstemmvutUM 
eomjntssus Knrsch, El Yunquo and Ad juntas, 1900, p. 1; Epinan^ 
ttolenr trinidadinsut Chamb., Ban Juan, 1899 and Ot’thoptUH seulpiv* 
rains Kur8<*h, Lares, 1899, p. 3; Ehinocnrrus arboreus Icrugii Karsoh, 
El Tunquo, 1900 and arboreus gundlachti Karsch, El Yunque, 
Pueblo Viejo, Mnmitf aud Vegn Baja, ]». 9; Mietospirobolus Hah- 
mondt new species, El Yunque, 2,800 ft., 1900, p. 13; Bioodeamua 
stejneprm new genus aud species, El Yiuique, La Muda aud Lares, 
p. 15. 

Ohampion, O. 0. 1898. A list of the claTicom Coleuptera of 

St. Vincent, Grenada, and the OrenadineK. Trans.' Ent. Soe. 

Ijondon for 1898, p. 401. 

JPyenomerus cxaiatus Ghev. listed us occurring in Puerto Bico. 

Ohapia, E. A. 1930. Canthtmella, a new genus of Soarabeidaa 

(Coleoptera). Am. Mus. NoTitates No. 409, March 18, 2 pp. 

C. parva as a new special from Piierto Bico. 
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1932 Revision of the pleurostict Scarabeidae of Cuba and 
Isle of Pines 11 Rutelinae, Dynastinae, and Oetoniinae 
Ann Bnt Soc Am 26(2) 282-J114, 3 pis 

Dysctnetus picip(s Buriii, ])]i J93-294, desciibed, tbe typt locality 
stated as Puerto Kico, it is said to be coiiiniun in this Island 

Ohapnis, F. 1866 Monograph des Platypides. Mem Soc. 
Royal des Sci Inege, 20 181-182 

platypus srhaumi as a new spituh fioiu Pueito Uico 

Ohardon, Carlos E 192«1 Report of the special pathologist. 
Ann Kept Ins Exp Sta P R for 1921-22, pp 61-68 (Also 
a Spanish edition pp 67-71 1922 ) 

K u])uit 01 ) a stud\ of tlu iactuis ailettin^j^ the spiead lu the 
field ot su^ai caiK iiiosau, me biding periodic ubscM\atioiis on ill 
possible insect \((tois niiclc in 40 obm nation hi Ids 

1924. Stdlil .Vgustin Re\ Agi P K 12(2) 68-84 

V biogi iphiinl ski tell ot ihi outst Hiding lutiirabst of PulmIo Kjio 
in whuh left rente is made to his contnbntions to tin knowledge ot 
the insict fauna ot the Island 

Ghardon, C E and Veve, B. A. 1921 The tranbmission of 
sugar cane mosaic by Aphts matdts imdei held conditions in 
Pueito Rkm) Ph.4topathology 18TH 24 29 1 fig 

Ohevrolat, L. A. A. 1864 (^oleopUies dc 1 isle de Cuba Notes 
synonymies et descriptions (respetes non\elles (^iiKpiieiiie inc*- 
moire Ann Six Rnt PVaiicc Sci 4 \'ol 4 p 414 

Psammodius qtaaUs is i iien sfiiens fiom (ubi, iSioito Riio and 
(Tuadeloiipc 

Ohevrolat, M Aug 1876 Donne la description dc Curcuhoni 
tes ])ro\enant des captures de M le doctetii (Juiidlacli a Tile 
Porto-Rico Ann Soc Bnt PVance, Ser o Vol 6 Bulletin 
pp (227-229) (^(^XXVII-C(\XXV1X 

Pathntub losetpcs, Laihnopns triltiuatus inthonus anquhcolhs 
Attelahus {Fustehh) sejmaculafus .iiid iuthonmnus dtntxprnnxs is 
new species from Puerto Rico ind I otliir sjMties also bstid as oc 
cun mg theie 

1877 Descriptions of n«*w species of Iletciouieid from the is¬ 
land of Paerto Rico collected 1)> Dr Giindlaeh Bnl Soc 
Rnt France, Ser 5, Vol 7 8-10 

DtattoUnw fvsnemnit, Notoi«\ hijnimfatiu, Emriiadia meltmo}.. 
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tera, ISpicauia annuhoom%s, F ohsrurxpennxs md Orattx qeniculaia 
as new speeioB from Puerto Bico 

Notoxux dentxpenmx Phev cited b> (lundladi md copied by Wo’ 
cotton page 85 of this “Last'' ii probably in eiroi tor N btpwu! 
tatua Chev since there seems to be no leforeucc to a species of tins 
name other than by the two authors mentioned above 

Chittenden, F H 1919 The nee moth TJ S Dept Agr Bui. 
783, 15 pp 

Puerto Hk in itioids ot Couqm <iphunoUia Stunt, in nee sacks 

Ointrdn, M, and Marquee, N 1926 Besultados ohtemdoe en 
Id demoslidcion numero 91 sobre “lepresion del gorgoio del 
mai/” Rev Agr P B 17 18 November 

Besiills ft a Icuirnslintioii in the coutiol ot tht < orn wtevil 

Clark, B Preston 1919 Some uudesciibcd Spliin^dae Pioc 
New Enff Zool Vhih 6 100-101 pi X, fig 1 

Pioiopau b) nt(s T>iui\ \ ii \nnfthi is i luw siibspiiiis tioni Rio 
A^iedias, P R 

1992 Twent\ fi\e iio^n Splnngidae Pioc New F3ug ZooJ 
( lb 8 8-9 

Isoqudth n osa < iil \ n itoft tti xs i iii w \ mitx tiom I'mito 
Rico 

Clark, Hamlet 1800 ( dt<ilogiie oi Udlticidae in tlie collection 

of the loutish Musaim fLondon) p 111 

tfdmoi sdKftfunt is i luw sjccks iioiii 1 luito Kko 

Cockerell, T D A ls9^ Miscellaiuons notes on Coccidae 
(^an Bnt 27^9) 251 201 

ispitltnfus lUstm (oj Si,,ii Jistxd tioni liuito on totoiiiit } ilm »s 
the Aist (otcid Kcoid toi the Island 

19J0 Soiiu bees of the genus Augodiloia iioni the West Jn 
dies Proc U S A\dt Ahis Vol 37 (1717) 491 

tugoililno buHilu as i new s)Htus tioiii Pneilo Ruo 

1919 Bees in the collection of the United States National 
Museum 1 (*ioc 1 S Nat Mils \\)l 56 (2264) p 20*) 

iqapostrmon radiafus poiioiut nwa is i new mibspietes tiom r*uerto 
Rico 

Coll 7 Toate, Cayetano. 1914 A memona in the Boletin His* 
tdneo de Puerto Rieo 1 303 

In this mcmoiia piepaicd by Ui Coll \ Toste he copies the 06dula 
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de Gracia (Decree of Grace) of Augnet 10, 1815, Article 31 of whidi 
provides that the Governor of Puerto Bico establish a Qnarantina 
against the introdnction of ants and appointed two qualified persons 
to examine all incoming baggage, passengers and diips. This is 
probably the first quarantine in Puerto Bico against an injurious 
insoct. (Leonard 1932 f. gives a translation of this decree in full). 

Ooldn, E. D. 1919 a. El sulfato de amoniaoo como insectioida. 

Est. Exp. Ins. P. R. Circ. 16, 6 pp. 

Notes on the possibility of using sulfate of amonia in I’uerto Bico' 
for the control of white grubs in sugar cane and at the same time 
as a fertHiser. 

1919 6. Report of the director—^Division of entomology, review 
of its work. Ann Rep. Ins. Exp. Sta P. R. for July 1, 1917 
to June 30, 1918, pp. 29-59. 

An excellent leview, presented in considerable detail, of the work 
of Division of Entomology from its establishment iq) to that time. 

1930. Datos sobre la liistoria de la agriciiltura do Puerto RiS) 
antes de 1898, -f *302 pp., Cantero Fernandez y Cia., San 
Juan, P. 

On i>p. 155-1 .'>9 are notes re,;aidiug the introduction of bees into 
the Island and on apiculture based mostly on the writings of Ledm 
and of J. B Abad On pp. 227-232 brief reference is made to 
msecticidos recommended and to se>oiHl of tin luoie unpoitant injuri¬ 
ous uisects; these me mostly oi the nuthont^' of Ldjicr Tucio and 
Tlerreia, which s<*o On p. 276 are one oi two brief quotations from 
•T R. Abnd on earh ('1854') attempts to pioduec silk in Pueito Bico. 

1931. Informe anual del eomisionado de agrieultura y coiuercio 
correspondiente al ano fiscal 1930-1931, (Puerto Rico), pp. 
18-19, 95-109, 122-124. 

A brief reiiew of entoinologjiaJ nctivies of the Insular Experiment 
Station and the Plant Quarantine flection during the jieriod covered. 

Ooldn, liridoro A. 1919/i. luKeeticidas y firngicidas. Est. Exp. 

Ins. P R. Bol. 20:1-23. 

Chemical notes on some of the more common jnsecticides and a 
table of analysers of samples examined from different sources iu 
Pueito Bico. 

Oook, Md. T. and DosiGr, H. L. *1925. Spraying citrus fruits 

in Porto Rico. Ins. Exp. Sta. P. R. Circ. 88:1-23. 

Ck>qiiillett, D. W. 1899. New genera and species of NyoteriM- 

dae and Hippoboscidae. Gan. Ent. 81:333-336. 
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Aapdioptera bvtohii all a now apoeies and Pterellipgu araenee aa 
a new genua and apeeiea from Puerto Bieo. 

1900. Report On a collection of dipterous insects from Porto 
Rico. Proc. U. S. Nat. Mus. Vol. 22(1198): 249-270. 

117 apoeioa in 79 genera are mentioned, of which 16 apeciea and 
9 genera are deaoribed aa new. 

1902. New acalyptrale Dix>tera from North America. Jour. 
N. Y. Rnt. Soc. 10(4): 190. 

Agromysa mridvla aa a now apetdea from Puerto Bieo. 

Cotton, B. T. 1917 0 . The eggplant lace-bug in Puerto Rico. 
Corythaica monarha Stal. Jour. Dept. Agr. P. R. 1(S);170- 
173. 

Complete account of life-hiatory, deaeription of atagea, natural 
enemiea and control. 

1917 b. Life history of Haltiea jamaicenitis Pabr. Jour. Dept. 
Agr. P R, 1(3): 173-175. 

1 1 '*' 7 0 . Scale feeding habits of a Porto Rican millipede: 
ithinocricus arborevs Sanasure. Jour. Dept. Agr. P. R. 1 
(3) :175-170. 

A note on the eonaidcrable quantity of Lepidosaphea bcokii con¬ 
sumed by this millipede. 

1917 d. Ijas queresas y e6mo eombatirios. Eat. Exp. Asoc. 
Prod. Azdear P. R. Cire. 9:1-7. Also in English as Oirc. 
9, Bd. Comm. Agr. P. R. Exj). Sta., 7 pp. 

A popular article on the control of the more important scale inseeta. 

1917 e. Report of the Assistant Entomologist. Ann. Rept. Ins. 
Exp. Sta. P. R. from Ist July to 30th Jime, 1917, pp. 106- 

122, 1 pi. 1 6g. 

Notes on inaecta afloeting tobacco, eitma and vegetables, and di¬ 
rections for making oil emulsion for citrus. 

1918 a. Insectos que atacan las hortalizas en Puerto Ritfo. Rev. 
Agr. P. R. 1(3): 119-131, 150-165, 198-212, 253-268. 

This is a Spanish trandation of Cotton 1918 e. 

1918 b. Experimental work on the control of the white grubs 
of Porto Rico. Jour. Dept. Agr. P. R. 2(1): 1-18. 
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1918 c. Insects attacking vegetables in Porto Rico. Jour. 
Dept. Agr. P. R. 2(4): 265^17. 

The most complete account to date. 

1918 d Medios para c'ombatir los gusanos blancos. Est Exp. 
Asoe. Prod. Azdcar P. R. Circ. 12:1-7. 

Control measures for ivhite grubs m Puerto Kico. 

1922. Broad-nosed grain weevil. U. S. Dept. Agr. Bui. 1086: 
1-10, 1 pi. 

CaulophiUiH laivnama Hay mentioned as known to oeenr in Puerto 
Rico. 

*Oox, 0. H., Oarridn, A. L., A Fox, C. 1928. Rat-flea survey 
of the port of Han Juan, Porto Rico—a preliminary report. 
Pub. Health Kept. 43(11): 611-016, 2 charts. (.\bs. in Rev. 
Appl. Bnt. B 16:163-164.) 

Results of the survey made 192(5-1927 and the speeies of fleas foun^ 
and their comparative abundance. 

Crawford, J. 0. 1913. Descriptions of new llymenoptera. 
Proo. U. S. Nat. Mus. Vol. 46(6): 244. 

Gauaspis hooltri as a new Hpccies parasitie on Aunatirepha fraier- 
ailuff in Puerto Rico. 

Crawley, J. T., Johnson, J. B., ami Van Dine, D. L. 1911. Or- 

ganizaeion cle la estaeion y eulti\t> do la CdUu de azuear eu 
Puerto Rico. Tnsectos de la cana y enfeniiedades de la caiia. 
Est. Exp. do ('anas de la Asoe. Prod. Azuear P. R., 49 pp. 
Progress Pub. (!o., San Juan. 

Crespo, M. A. 1919. El comejen (Temies sp.). Rev. Agr. P. 
R. 3(6): 35-;iH, 2 figs. 

Brief general account with ccmtvol meusures. 

1920. Dn inseeto miiy danino a las palniitas del eoeo. El es- 
carabajo rinocorante (StraUgius qiiadritovfafus), Rev. Agr. 
P. R. 4(3): 47-48. (Abstracted in L’Agrie. Oolon., Florence, 
14(7); 314-315, July 1920 under the title ‘‘Dn insetto molto 
dannoso al coeeo*in Portorico,’' according to Rev. Appl. Bnt. 
8:451.) 

Brief general account with control. 

Crespo, M..A. and Catoni, L. A. 1920. Restricciones legales al 
comercio de plantas en Puerto Rico. Est. Exp. Ins. Circ. 27: 
1-18. 
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Omson, E. T. 1878. iSescriptions of North American bees. 
PrtHs. Acad. Nat. Sci. Phila., 1875, pp. 188 and 208. 

Anthophora Icntgii and MeliaMAen trifcLSciata an new spepies from 
Puerto Bico. 

OresBon Jr., E. T. 1930. Notes and descriptions of some neo¬ 
tropical Neriidae and Micropezidae. Trans. Am. Bnt. Soc. 
66:350. 

Tatmapiera {=-Calobafa) lanciva Fnl». recorded from se^cral local¬ 
ities in Pueito Bico. 

Grossman, S. 8. and Wolcott, G. K. 1915. C6mo dominar la 
ehanga. Bst. Kxp. A roc. Prod. Azuoar P. R. Circ. 6:1-5. Also 
an English Edition. 

CVjntro] ineasiirefl for the chan^a or West Indian mole cricket. 

Cuevas Zequeira, L. 1925. Apicultura. liev. Agr. P. K. 
16(5) : 229-230. Notes on beekeeping in Puerto Rico. 

Curran, C. H. 1926. New Diptera from the West Indes. Am. 
AFus. Novitates No. 220, 14 pp., June 19, 

25 iioM HpevieH in t faniilieH described fioni Puerto Uico. 

1927 a. New neotropical and oriental Diptera in the American 
Museum of Natural History. Am. ATiis 'lovitatos No. 245, 
9 pp. 

5 non spi*cJeb in 5 families described lioin i’neito Kico. 

1927 b. New Weal Indian Tachinidne. ITns Novitates No. 
2«(», l.'i pp., March 19. 

4 new geiioni and 15 new species tlescnlied trom Puerto Bico. 

1928. Insects of Porto Rico and the Virgin Islands. Diptera 
or two-winged flies. N. V. Aead. Sci. Snrv. P. R. and Virgin 
Ids. 11(1): 1-118, 39 figs. 

Itecurds ulxtiit ‘JTfi 8)iecict> fioiii Puerto Kico, of which Id are de- 
serilietl as new ; 1 new genuH; a JiHt is nj)])eiidod of species previomdy 
listed from l^ierto Rico but not seen li\ the author. 

1930. Now species of Diptera belonging to the genus Baccha 
Fabricius (Syr])hidae). Ain. !Mus. Novitates No. 403, 14 pp., 
February 28. 

BaeHia dectptoi as a new Hpeciea from Puerto Kicu, St. Thomas 
and 81. Croix. 

1931 a. First supplement to the Di])tera of Puerto Rico and 
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the Virgin XalandB. Am. Mns. Novitates No. 456, 23 pp., 4 

1 new genns and 9 now species included in a number of additions 
to the list for the Island. 

19816. New species of ChrysopHus from the neotropical region 
(Bhagionidae, Diptera). Am. Mns. Novitates No. 462, pp. 
4 and 7, March 17. 

Chrysopitvs mafvlans nnd C. Uonardi as now species from Puerto 
Bico. 

Danforth, B. E. 1924. Notes on the life history of Disonyeha 
laevigata Jacoby in Porto Rico Jour. Boon. Ent. 17(3) :415— 
416. 

The duTation and dencription of the sta||;eg are given for the first 
time. 

Danforth, 8. T. 1926. Birds of the Cartagena Lagoon, Porto 
Rico. Jour. Dept. Agr. P R 10(1): 1-136, 45 figs. ns 

Contains many observations on insects eaten 

1928. El departamento de zoologia y entomologla [del (^olegio 
de Agricultura c Ingonierii de la TTniversidad de Puerto 
Rico] Rev Agr. P R 20(5^:230 and 245, 1 fig. 

Briof account of the plan of instruction in zoology and entomology. 

1929. Entomology. Agr Ext Leaflet 4, Col. Asrr. and Eng. 
Univ, P. R,, 11 pp 

Biief gcucial stallmont ot the subject, with B])rcui1 !vfvioiu*e to 
Puerto Bico. 

Davis, Wm« T. 192K. The CieadaR of Puerto Rico with a de¬ 
scription of a new genus and species Jour. N. Y. Ent. Soc. 
36:29-33, 2 figs, and 1 pi 

Pioarna hilarity (tcimni discuBSod and Botencotia agumhUa de¬ 
scribed ns a new genus ami species. 

Dewits, H. 1877 a. Tagschmetterlinge von Portorico, gesam- 
melt von Herrn (Jonsul Krug. Stett. Ent. Zeit. 38:233-245, 
1 pi. 

The eailiest papei on Puerto Bican ImtteiflieB, with descriptions 
of now species and vaiictios. 

1877 6. Danunerunga—^und Natchtfalter von Portorico, gesam- 
melt von Herm Consul Krug. Mitteilungen des Mimehner 
Ent Yereins 1:91-96, pi. 1. 

3 new species described from Ihierto Bico (Lopidoptera). 
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1881. Hynuenopteren von Portorico. Berl. But. Zeit. 26 (pt. 
2); 197-208, 1 pi., 12 figs. 

11 new species. 

Dexter, Baqnel B. 1932. The food habits of the imported toad, 
Bufo marinus, in the sugar cane sections of Porto Rico. Proc. 
Fourth Congress Int. Soc. Sugar (Jane Technologists, (Preprint 
Bnl. 74:1-5), San Juan. 

A detailed study of the stomach contents of 301 specimens in¬ 
cluding identifications of most of the insects found. 

Dial, M. A. 1925. Bcsultados de la demonstracion nfimero 33. 
Exterminio de liormigas. Rev. Agr. P. R. 14(1): 38-.S9. 

A brief record of tho results obtaim^d in a demon stratum in the 
control of ants in a tobacco seedbed. 

Dikmans, G. 1927 a. Report of the parasitologist. P. R. (Ma- 
yagiiez) Agr. Exp. Sta. for 1925, 22-24. 

The horu fly taken on animals from the dry H(K*tiou and larvae 
of Mypoderma found in imported cattle. 

192'! Report of the 7 )arH 8 itoIogiHt. P. R. (Alayagiiez) Agr. 
Exp. Sta. Rept. for 1926, pp. 30-31. 

jNoto on baby chicks infested with the Btickti|,^it ilea, JCchidnophaga 
galhmcea, aud notes on lice on eattlo and ^oats. 

1929. Rcpoii; of the parasitologist. P. R. (MayagtLez) Agr. 
Exp. Sta. Rept. for 1927, pp. 27-28. 

Hevei'ul external parasites of domestic animals and ])Oultry recorded. 

Dodd, A. P. 1914. A new Proctotrypoid egg parasite from the 
West Indes. (Hym.). Ent. News 25:350. 

Phauwrvs flaviu from the egga of Ormenu ^gmaea Fab. from 
Puerto Bieo. 

Dohm, Anton. 1860. Beitrage zu einer monographischen Bear* 
beitung der Familie der Emesina (part 2). Linn. Pint. 4: 
226-227. 

% 

Einesa varieomia and Westermannia tenerrima as new from Puerto 
Bieo. 

186*3. Same title as above (part 2). Linn. Ent. 6:226-227. 

Westermannia tenerrima Dohrn redeseribed at greater length from 
Puerto Bieo, 
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Dozier^ H. L. 1925. An outbreak of the red-striped sugar-cane 

scale. Jour. Dept. Agr. P. R. 9(4): 357-367, 4 figs. 

Description of the various stages and notes on the parasites; 
Cheiloneurm jnilvinariaf is desi'ribed as a ueu species, hyperparaslte 
on Aphycus ftavus TIow. 

1926 a. Some new Porto Rican scale parasites (Uymenoptera, 
Encyrtidae). Proe. Wash. Bnt. Soc. 28(5): 97-102, 4 figs. 

Mercetiella niu'ulaia as a new genus and species and Euaphycua 
portofioensis, new species from Asteroleoaniutn pwtuUma and Aoero- 
phagas nuhilipfntmt, new H])ecie8, from pHnidorocnta adonidum and 
P. citri. 

1926 6. Some new and intcrehting Porto Rican lea Choppers. 
Jour. Dept. Agr. P. R. 10(3 and 4): 259-265 (Date of pub- 
lication, Sept. 1927). 

Seven sxjoeios described of which 3 are new. 

1926 e. Notes on Porto Rican scale parasites. Jour, l)ep^. 
Agr. P. R. 10(3 and 4); 267-277. 

Thirteen spccKs Ireateil of which 2 are new, the icmaindei mostly ro 
described. 

1926 d. Notes on Porto Riean Thysanoptera. Jour. De])t. Agr. 
P. R. 10(3 and 4): 279-281. 

J^ocalily and tnod jdaiit notes on 9 species, which apparently .» 
had not before been recorded from Puerto K\o —Ftauklniolhnjtb vcb- 
ptfannib (Vfd., A!( modothi ipb faMUpennis Fkln., F. liittci Fitch, Ha* 
plolhnpb mtrnlit Watson .ijid Uoplai^dHdhnpH r(yHti Priesnei. 

1926 r. Annual report of the division of entomology. Ann. 
Kept. Ins. Exp. Hta. P. R. for 1924-1925, pp. 115-124. 

Notes on the Hiatus <»f Miiions injurious inseetH. 

1927a. All undeseribed white fly attacking citrus in Puerto 
Rico. Jour. Agr. Res. 34(9): 853-855, 3 figs. 

Desciibes all stages of Pamliarodeb itafaitjt and records 01.2% of 
the jmjiae oh parasitized b,> Knvatsm raiugaia How. 

1927 6. A new Fulgorid from Puerto Rieo. Jour. N. V. Knt. 
Soc. 35(1): 53-54, 2 figs. 

Khynchoplerj sahna from Uudnica, Feb., lOLM, on Hatts maritima, 
“Lirio do mar.'* 

1931. New and interesting West Indian Homoptera. Am. 
Mus. Novitates No. 510, 24 pp., 18 figs. 
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New species from Puerto Bico: Nehsarhwus (jrachlotdes (Mem- 
braeidae ); Thxonta bonnguenata, Colpoptera maoulata, Neooolpoptera 
(new genus) portoriccnsis and N. montusolena (Fulgoridae) 

1932 a. Descriptions of new Trichogramniatid (Hymenoptera) 
egg-parasites from the West Tndcs. Proe. Bnt. Soc. Wash. 
34(3):3&-37. 

lJfcn6 ohhotnt from the eggs of Ihaprepe^ spcntfXerx abbrcviafua L. 
fioin Aguiire^ P, R. 

1932/* The identity o1 certain whitefly parasites of the genus 
Kretmoc«*rus llaJd, with descriptions of new species (Ily- 
luenojitera: Aphelinmae^ Proc Knt Soe Wash. 34(7). 
1]2-J18, 1 tig 

E. pnrtontf nsis us u ii sj). tioui AU u,)othnjius flo(o\stih Muskell 
at Ba^anidii und Ccutiul Aguirie, I*. B. in 19:2.1. Stated lluit this 
IS the b 2 )ociuH eiroiieously deleimined foi the w liter us E, californicus 
uud iccuided as an clheieut x^aiasite ot the whitetl^ in Ins 

Exp. Sta ('111 1* K. 88.14, 192.1. 

19.12 < Two iindosonljod oliaidd parabiteb ot the \\oo|].\ white- 
*h, AleurolhriMib ttoceosus (Maskell), Iroui Haiti. Troc 
J It Soc Wash. 34(7^ : 118-122. 

Eudfujmphalf ah moth) in ii bp. fiom mail) males and females 
from Haiti; a single female fiom the same L st at Ccntiol Aguirre, 
P. It, IS Ihot to he unduuhtedl) the s«une species ulthu the gcneiai 
c'oloi is a shade dcM'iui 

Drake, 0. J. J91S Two new Tingids from tlie West Indies 

(Hein —lleter ) Ohio d*nir Sci 18(5) : 174-175. 

L(phuiu lya lamhuMU liom Pueito Pho 

Dyar, H. O. 1907 l)eseri]>tions of some American mosquitoes. 

Jour. N Y. Eiit. Soc. 16:13. 

iuUi lomn IHai k Kimb is desciii>ed as new tioiii P. K. (=-CVlw5 
hccuior 'riienhald). 

1922. New American moths and notes (Le^nduptera). Ins. 
Jnsc. Alen. 10(1-3) : lO-Jl. 

Agnpodfs )Ufiiud4Iht (Nuctuidne) liuiii I’uoiio Rico. 

1924. The male of Anopheles vestipennis Dyar & Knab (Dip- 
tera, Culicidac). Ins. Inse. Men. 12(10); 171. 

Described from Puerto Rico. 
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1928. The mosquitoos of the Americas. Carnegie Institnte 
Pub. No. 387, 616 pp., 418 figs. 

All qtepieg known to oeour in Puerto Bico to date are redeeoiibad. 

Earle, F. S. 1920. The cultivation of citrus fruits in Porto 

Bico. Tns. Exp. Sta. Tire. 26:16-17. 

Brief discuseion of ineect peeta. 

1928. Sugar-Cane and Its Culture (Chapt. 6 “Insect and Other 
Pests of Sugar-Cane" pp. 162-188, refs. 22.) pp. 355, fig. 24, 
John Wiley and Sons, New York. 

Earle, W. C. 1925 a. Malaria surveys in Porto Bico. P. B. 

Health Rev. 1(4): 12-18, October. 

In part this is a brief report on tlic malaria surve> made 1919; 
it is stated that Anopheles alhimaniis would easily appear to be the 
most important \ectoi, altbo at certain soasons Anopheles grdbhemi 
and vestiitpenws are quite abundant. ^ 

1925 b. The relation of irrigation on cane fields to the malaria 
problem. Agr. Notes P. R. (Mayagiiez) Agr. Exp. Sta., Of¬ 
fice of Farm Management, No. 21, 3 pp., 1 diagram. 

Incidence of malaria, breedinfr places for Anophelinc mosquitoee 
and management of irrigation ditches discussed 

•1926. Cane field irrigation and malaria. Sugar (Review) 28: 
384, New York, August. 

Listed in Pedreira’s Bibliograpliia Pucrlornquciia, ]>. 115, but I 
have been unable to consalt a copy of this volume of Sugar to aaeer- 
tain its exact contents. 

1930. Malaria in Porto Bieo. Am. Jour. Trop. Med. 10(3): 
207-230, 8 refs. 

A good account of the situation; the 3 species of Flasmodtwn and 
tho 3 species of Anopheles—alhimanus, grahhnmx^ vcsftUpcnnis dia- 
coBsed in relation to the disease. 

1932. Notes on the life-history of Anopheles albimcpnus and 
grdbhami. P. E. Jour. Pub. Health and Trop. Med. 7; 
381-384. 

1933. Some observations of antimosqnito screening and screen¬ 
ing materials. To be published in the March number of the 
P. R. Jour. Publ. Health & Trop. Med., Vol. 8 

Earle, W. 0. and Arbona, Antonio. 1980. La malaria en Puerto 
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Bico. Oportunidad qne se ofrece a los caneros eomo de las ma- 
yores entidades que pneden coadyndar a su restriccidn. Rev. 
Agr. P. B. 24(12): 235-239. 

A general discusBion of work both done and to be done in an effort 
to rodneo malaria, especially in the South Coast sugar growing see- 
tions, by means of })roper location of workers' colonies, drainage, etc., 
in order to reduce the possibilities of transmission by mosquitoes. 

Srifdisoii, O. F. 1839-1840. Genera et species Staphylinomm 
insectoriun coleopterorum familae, pp. 79-910. 

Included within the range of the above cited pages are 26 species 
distributed in 19 genera described as new from Puerto Bico. 

Erichgon, O. F. in Omnar, E. F. 1843. Versueh einer system- 
atischen Bintheilnng der Nitidularien. Zeit. fiir die Bnt. 14: 
245. 

ColaaiuH infimut* Er. as a now siiecies from N. Am., Puerto Rico 
and Brazil (=Colopttni8 iruneatua R*»ndall). 

Fauvel, Albert. 1895. Notes synonymiques. Rev. d’Bnt., 14: 
106. 

Olihrua parJci var. ftillutitta Clie\r. mentioned as occurring in Puerto 
Rico (as Evxesiua erithaevs). 

Faxon, Bichard and Trotter, C. P. 1932. Plant quarantine 
service in Porto Kico. dour. Econ. But. 26(3): 435-447. 

A detailed historical account with notes on the principal insects 
quarantined against and on the more important si»ecies injurious to 
several of the leading crops. 

Felt, E. P. 1913. Three new gall midges (Diptera). Can. Ent. 
46(9): 304-305. 

Karschomyia cocci and M ycodiplosts insular is described from Puerto 
Bico. 

1914. Arthrocnodax constricta n, sp. Jour. Econ. Bnt. 7 
(6): 481. 

Beared from garden beans & probably predaceous on Tetranychua 
himaovXaiua, T. IT. Jones Coll., Bio Piodraa 

1932. A new cambium miner of citrus in Puerto Rico. Jour. 
Dept. Agr. P. R. 16(2): 117-118.• 

Asynapia oitrinae reared by G. N. Wolcott at Isabela, 3931. 

Femald, Mrs. M. E. 1903. A catalogue of the Coccidae of the 
world, Amherst, Mass., pp. 259-260. 

Aspidiotus forbesi listed as occurring in Puerto Bico. 
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Femindw de Oviedo, Ooiunlo. 1535. Historia general 7 natu¬ 
ral de las Indias. 

Fifty volumeB publidied of which Book 16 and some ehapten of 
others rdate to Puerto Bico; included in the BiUioteca Histdrica de 
Puerto Bico by Tapia, which see. 

Ferris, O. F. 1922. Notes on Coccidae IX. Can. Ent. M(7): 
160-161, fig. 4. 

Crupioaftfftna (rMfutiophtllipta) inquilwa on Inga laurina described 
from Puerto Rieo as C. wgac new siiecies. 

[de la Fert4-8enectere, M. F. 1848. Monographie des Anthicus 
et genres voisins, cole()])tert*s heteromeres de la tribu des Tra- 
ehflides. p. 157. Paris. 

WuJnitt on ]i. 85 of him states that the type of Anihunis 

viriuuit is gi\en ns ** ‘America boieulis* from iHierto Rico*' but an 
exaiiiiiiatjou of the original descrijitioii does not show any mention 
of I'ueito Rico or any such definite locality. | 

Figueroa, C. A. 1924. Demonstraeioues Agrieolas. P. B. Dept. 
Agr. y Tral)., I)iv. Fonieiito (^ire. 2, pp. l--()5, several figs. 

Notes on demonstrations in the coiitiol of the sweet ]>o1ato weevil, 
Cgl(tf> fot liiteat lits, p|). 20-25 on tobacco insectH, i»p. 2(5 28, 30 on 
the changa, AV'ap/n iacz/s nciitus, p. 29, on onions and on tobacco, 
p. 31, and on insects afTcH'tinjf stonsl seeds, pp. 32-3H. 

1926(7. Demostracioiies agrieolas, 1924-25. Represion de eufer- 
medades y plagas. Dept. Agr. y Trab. P. K. Cire. de Fo- 
mento No. 7:1()7-18>>. 

This cha]it<*r outlines methods and results of a number of demon 
straiions in the practical control by the oilicial Agricultural Agents 
of a number of tlie more important cio]) pests in the Island. 

3926 AlgunoH ])robJenins agricolaK de Puerto Rico y mis soIu- 
ciones. P. R. Dept. Agr. y Trab., Div. Fomento, Circ. 8, pp. 
1-32, several plates. 

Notes on deuioustrations on the control of the sweet potato weevD, 
Cylas formwarius, the banana root-iveevil. Cosmopolifejt sordidvs, and 
the cattle tick. 

Fischer, von W. 6. 1888. Drei neue Aiithonomus. Berl. Ent. 
Zeitschr. 32(2) : 487-489. 

Anfhonomvs Icrugii, A. nigrovariegaiuH and A, annv^ipes described 
from Puerto Rico. 

Viaher, W. 8. 1918. Chrysobothris tranquibaricus Gmel. ver- 
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sus impressa Fabr. (Coleoptera, Buprestidae). PiPc. Ent. Soe. 

Wash. 20(8); 174 and 176. 

Chryaohoihrie fratema ICann described from Puerto Bieo in BuL 
Soe. Imp. Moscon 10(8): 75-76, 1897 is listed as a synonym. 

1925 a. A revision of the West Indian Coleoptera of the family 
Buprestidae. Proe. TJ. S. Nat. Mua Vol. 66 , Art. 9(2522): 
1-207. 

Acmacodera gundlachi, p. 45, Chryjiobothrui wolcotti, p. 119| and 
Taphrooems Hegans, p. 187 lescribcd qb new spocies from Puerto 
Kico. 

1925 &. New West Indian Cerainbycidae (Coleoptera). Sub¬ 
family Lamiinae. Am. Mus. Novitates No. 174, 16 pp., 
May 28. 

Lfptosfifitis ffinidlachi and L, anitUorum as now spooicB from Puerto 
Kieo. 

1926. Ileseriptions of new West Indian lon^icorn beetles of 
the subfamily Lamiiiine. Proe. IT. S. Nat. Mus. Vol. 68, Art. 
22(2623) : 15-16. 

LvpiosfyluH longicornts as » now 8))eoieB from tho rns. T5xp. Hta., 
itio Piedras, P. B. 

1930 a Notes on the rliinotraginae beetles of 'he family Ceram- 
byeidae, with descriptions of new species. Prtoc. IT. S. Nat. 
Mus. Vol, 77, Art. 19(2842) : 1-20. 

AcifphodrrcA aitrtiUnla Kirby rccorclod from l^iorto Kico is prob¬ 
ably tlio 8])ooies rooordod as abdonnnaliM }ty Galinn and by Long & 
Miitcliler and moiitionod in Woloott's ‘ ‘ Tiist ’ ^ 

1930 ?>. New West Indian Buprestidae (Coleoptera). Proe. 
Wasli. Ent. Soe. 32(7): 128-129. 

Seolraclcyst hoffmani describcNl from Puerto Kico. 

1932. New West Indian Cerambycid beetles. Proe. U. S. Nat. 
Mus. 80 (Art. 22): 1-93. 

Brittonella (now genus) c^iardorti, Sburia portorioensis, Biuphidion 
porioricc^iftift, Sfhoct'ra ranzivaluwenbvrgi, TiUoclyiva minuius, Lam~ 
proclyfutt elf pans (now gonns), and Bieprus nanus and E. fktvus do- 
scribed as now from Puerto Bico. 

FlatiaiiXi Ed. 1897. Liste des Eucnemidae du mus6e de Berlin 

et description des esp4ces nouvcUes. Ann. Soo. Ent. Belgi<].Be 

41:256. 

Arrhipts lanieri Oner, listed from Puerto Bieo. 
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FoUmm, J. W. 1928. A new Lepismid from Puerto Bico. Proo. 
Bnt. Soe. Wash. 26(7-8); 169-170, pi. 34, figs. 1-8. 

Ctenoleyitma reducta, 

1927. Insects of the Subclass Apterygota from Central America 
and the West Indies No. 2702. Proe. U. S. Nat. Mus. Vol. 72, 
art. 6, pp. 3-16 pi. 8. 

SaUtM voleotti and LepHocfyrUu nigroteUtiut described. 

Forbes, W. T. M. 1917. Notes on West Indian Syntomidae 
and Arctiidae (Lepidoptera). Bui. Am. Mus. Nat. Ilist., Art. 
14, 87:339-345. 

Lymire sntptteeiut as a new species (= L. fla/vicolUn DeW.) from 
Puerto Bico; Eunomia colwnhwa (F.) recorded from l^ierto Rico; 
variation in VMhnsa omatrix L. is discussed. 

3930. Insects of Porto Rico and the Virgin Islands. Heter- 
oeera or moths (excepting the Noctuidae, Oeometridae^^d 
Pyralidae). N. Y. Acad. Sci. Surv. P. R. and the Virgin Ids. 
12(1): 1-171, 2 pis. 

One hundred seventy-four species are treated, mostly Puerto Rican, 
of which Cl new species and 1 now race are described from Puerto 
Rico; keys to the tainilies, genera and species arc given. 

1931. Supplementary report on the Heterocera or m'otks of 
Puerto Rico. Jour. Dept. Agr. P. R. 16 f4): 339-394, 6 pis. 

Four new genera and 37 new siiecies included. Also reprinted 
without change of title or pagination us u Rni>pleinent to the preced¬ 
ing title. 

3932. The rubidella group of Aristotelia. Jour. N. Y. But. 
Soc. 40(4): 423-433. 

Aristotelia ^iolcelJa and A, vagabundella mentioned as having been 
described from Ihxerto Rico. 

Forbes, W. T. M. and Leonard, M. D. 1930. A new leaf*miner 
of cotton in Porto Bico. Nepticula gossypii new species. Jonr. 
Dept. Agr. P. R. 14(3): 151-157, 2 pis. 

Distribution, life-history, description of stages, nature of injury 
and suggestions for control 

Frost, S. W. 1931. New species of West Indian Agromyzidae 
(Diptera). Ent. News 42:74-75. 

Agromyea ipofnette described as a leaf-miner of sweet potato iu 
Puerto Bico. 
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FnaklioiiSBry W. D. 1930. New genera and species of neotro¬ 
pical Membracidae. Jour. N. Y. Ent. Soc. 38:413-414, pi. 23, 
fig. 12. 

Spinodamoides tjipua described as a new genus and species from 
Puerto Bico. 

Oahan, A. B. 1915. Descriptions of new genera and species, 
with notes on parasitic Hymenoptera. Proc. U. S. Nat. Mns. 
48:1-165. 

T)%aulinu8 insularis (Eulophidae) described from Puerto Bico as 
parasitic on Agromyea inaequalis Malloch. 

1927. Miscellaneous descriptions of new parasitic Hymenoptera 
with some synonymical notes. Proc. IT. S. Nat. Mus. 21 
(Art. 4, No. 2676) 1-39, I pi., 3 figs., 8 refs. 

Prospallella cilvafa acsenbed as u now spocics from Alcarodicua sp. 
m Puerto Rico. 

1930. Synonymical and descriptive notes on parasitic Hymen¬ 
optera. Proc. IT. S. Nat. Mus. Vol. 77(Art. 8, No. 2831): 
1 - 11 , 

TrUnomus sphnigiH Abhni. roared from the eggs of Phlegeihontius 
,loh. bv AV. Y, Towor at CJurabo, P. B., (pro\iously determined 
.7. i\ (^1 aw ford a«» T, monilirornM), 

1932. ALihcellancous descriptions and notes on })arasitic II>- 
menoptera. Ann Ent. Soc. Am. 25(4) : 73(5-757. 

Apantfhs latngahif* Asm. mciitionod as occurring in Puerto Bico, 
p. 737 and Qrotiaaomyia nigricans How, recorded as received thru 
tbe P. Q. & (\ A. bred from (Lamprosrma) ITedylepta indicator the 
boun loaf wobboi, from T*uorl« Rico. 

Oahan, 0. J. 1895. On the longicoi'n Oolooptera of the West 
India Islands. Trans. Bnt. Soc. Dondon, pp. 70-140, 2 pis. 

A muiiYior of Puerto Biean roc^ords including Ebxma hindosa as a 
new bpecies from l^uerto Bico. This is iwssibly a synonym of E, 
fjuadrimaculaia L, 

Gtorstaeoher, Carl E. A. 1860^ Die Arten der Gattung Lissomus 
Dalm. Tiinn. Ent. 14:169. « 

Drapeies chalyharus described as a new species from Puerto Bico 
(as lAssomus), 

Gibson, E. H. 1917. Two new species of Dicyphns from Porto 
Bico. Can. Ent. 40(6) : 218-219. 
prasinns and P. Iwridus. 
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OHrault, A. A. 1916. Descriptions of miscellaneous chaloid-flieB. 
Insec. Inscit. Men. 4(11-12) 111-113. 

Euryioma otenodactylomyn and Neooalolaccus him as ne^ species 
from Puerto Bioo 

06mei, J. 0. 1928 La yaquita de la cana. Rev. Agr. P. B. 
20(5): 238 and 256. 

Brief popular account ot lhaprepts spcngltii in Puerto Hico 

Goni&les, Manuel. 1924 Besultados obtenidos en ma demons- 
tracion euyo proposito fu^ controlar la changa y el gu&auo prieto 
del tabaco en una plantaeioii Rev Agi* P R 13(6) •403 

Gonx&lez Bios, Policarpo. 1920. Cnltivo del banano en Puerto 
Rico Est K\]) Ins P R Bol 25. 27 

Riiel note on iniun ot Phyllophaga and Diaptipcs injiir> to the 
banana in Puerto Rko, stated tliat insects nic not \ory inpirious 

1921 El cultivo del coootero en Puerto Rieo Ins Exp Sta 
P R Circ 86:1-20. 4 figs 

The inset t enemn*s of the toconut in Pueito Ruo include the bcale-i 
isjndwfus iUsiruttor and Hn^oiwi hUlhfcnx and the rhinoceios beetle 
^tmiataus quiidnfonalu^, biiei auoiint nith coutiol 

1922 El gorgojo de banano Rev Agr P R 0(6) 39-42 

Rnet populii ncount of tin bnnaiu lootuiiMl, Cosmopnidts sot 
(Ildus, in Pueito Rico 

1923 El gusano del eogollo de la ,\ued Ko^ Agr P R 
10(4) 45-46 

Hnet populai account ot tin cassava oi \uia shoot lion r, lomhoni 
(halnb<a Wie<l in Puerto Rico 

1930 (^iltivo del lianano en Puerto Rieo Est Exp Ins P R 
Bol 86:47-51 

Biiet discussion ot the lootueeiil and othei iiisikIs attacking tin' 
banana in Puerto Rico uith suggestions toi contiol 

Oonx&lez Bios, P. and Mayoral Beinat, A. 1931. El cultivo del 
aguaeatc en Puerto Rico Est Exp Ins P R (jirc 98:30-^11 

Brief aeeount ot the nioie inipoitant insets affecting the a\ocado 
in Puerto Rieo 

Oould, H. P. 1904. ludicaciones pr&cticas hobre el cultivo de 
frutOT. Dept Int !». R, ,\eg Agr. y Minas, Bol Agr 19. i)p. 
.5-22. 
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A Spanish translation of IT. 8. Fanners’ Bui. 161 Practical sag- 
gestions for fmit growers,” 1008. This contains a discussion of 
spraying for the control of insects and diseases and descriptions of 
special uses of the \anoua types of spray machines 

Chmdladi, Jnan. 1887, 1891 and 1894. Apuntes para la fauna 
Puerto-Riqupna Ann. Soc. Eapan. Hist. Nat. 16, 20 and 22. 
Part 8 of the whole deals with insects starting on p. 137 of 
Yol 16 with the various orders as follows: 

1887. Vo]. 16.139-150, Othoptera; 150-174; Hymenoptera; 
174-199, Diptera. 

1891. Yol. 20:323-384, Lepidoptera. 

1894 Yol. 22:261-273, Neuroptera (inel. Odonata); 274- 
287, Hemiptera, 287-344, Coleoptera. 

No nevi HpecicB uio desciiliccl but many spatteied biological notes 
are included. 

de Haan, Willem. 1842. Bijdraf^eu tot dc Kennis der Orthoi>- 
tera. Verliand do Natiir Oeseli der Ncderl ()\or/eeBeh Bezitt 
eto., Orthoptera, p. 102. Leiden 

Aeooiding to WoUotl’s on j) 23 Hwtiua calamus (Phas 

indae) is dcseiibed fioui Pueito Rko as a neu speeics I Inil to 
find any mention ot tins species in this ^ork B sptnow Burm is, 
hoi?ve^er, listed from I'ueito Kieo 

Hall, Maurice. 1929 Parilsitos del ganado cu America Latina. 
Rev Agr P R 22(8)-56 and (9): 117 

\ gcneial nKoiiiit ot the xnimipal extiinal 'tnd iutein«il paiasitos 
ot animals lu Isutin AineiFea, mclinliiig contiol iiuasuics, so\eial ot 
of the more im|)oit.int insect pests such as cal tic ticks, and the horn 
fly ot cattle me bnelh mentioned uii p 00 spoeiflcu1l> as being tioiiblr 
some in Ihieito Kico 

Hampson, Oeo. P. 1898-1920 (’atalogue of the Lepidoptera 
Phalaenae m the British Sluseum 13 Vols and 2 Supjils 

The abo\c aie nil that ha\e been published to date and include 
the Syntomidae, Aretndae, Aganstidae (only 1 spes les in Puerto Kieo), 
and Noctuidae, (in part, about ti^o thuds) There me doseiiptions 
of man> species specific idly stated as ocuiiiiig lu Piieito 'Bieo 

s 

Harris, H. M. 1928. A monographic study of the hemipterous 
family Nabidae as it occurs in North America Ent. Am 9 
(N.S.) (1 and 2): 77-78. 

Carthatu graeUw Hat ns listed from Puerto Bico. 

Hebard, Morgan. 1916. Studies in the group Isehnopterites. 
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(Ortiioptera, Blattidae, Pseudomopinae). Trana, Am, Bnt fitoo. 
42(4); 867, pi. XVIII, figs. 14r-17. 

Symplooe ftageUata as a new apeeiea from Puerto Eico (Blattidae), 

Hanriokattii, H. 0. 1906 a. Vegetable growing in Porto Bieo. 
P. B. (Mayagtiez) Agr. Bap. Sta. Bui. 7:18-20, 2 figs. 

A brief (Sfenoral account of insect pests: two classes of inseeta- 
biting and «iueking affecting vegetables; tbo formulae for several of 
the standard insecticides are given and two types of small sprayers 
are suggested. 

1906 &. Report of the horticulturalist. Insect pests. P. E. 
(Mayafriiez) Agr. Exp. Sta. Eept. for 1905, pp. 27-28. 

Biief notes on stieinl sc4iles, June beetles, and ants Avith suggestions 
for control 

1930. Citrus culture in Porto Rico P. R (Mayagiiez) Agr. 
Exp Sta. Bull. 83:27-30. Si 

A brief general aeconnt of the nioie important citma msecta and 
their contiol 

Henrickaen, H. C. and loms, M. J. 1909. Pineapple growing 
in Porto Rico P. R (Mayagiiez) Agr. Exp. Sta. Bui. 8, p. 38. 

Tile niealyliiig, I'sewloeoceui hrevipai Ckll., and its attendant ant 
are lucntioned; tobaero dust la rreommonded 

Hernindea, Elias 1925 Represion del pulgon amarillo de la 
cafia. RcMiltado de las demostraciones Nos 12 y 13 (Contri- 
bucidn de la Di\isi6n dc Pomento Agrieola) ^v, Agr P. B. 
14(6): 358-860 

Notea on a demonstration for the control of the yellow cane apbia, 
8*p7ia Haia, with iiieotiiie dust nt San (leiniAn 

Hem4ndez, Elias and Bamirez L6pez, Oarlos. 1925 Bepresi6n 
de la oruga de la boja del algodon Demostracidn No. 3. (Con- 
tribucion de la Division dc Pomento ) Rev. Agr P R 14(1) : 
43-44. 

Better lesnlta obtained in the control oi the cotton leafworm by 
araenate of lead dnat than by spray. 

Heirraira, Antonio de. (1565-1625) Historia general de las In- 
dias. 

This woik eompriaea 8 “decadaa” the first to the fifth referring 
to Puerto Bieo. Deeada 2, libro 8, chapter 14, pp, 110-118, year 
1518 refers to the ant plague in niqmniola (Santo Domingo) and 
in San ifnan, Puerto Bioo, and tlie remedy fbarefon. 
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Uadi, W. E. 1903. El bisolforo de oarbono oomo insectieida. 
D^t. Interior. P. R. Neg. Agr. jr lifinas, Bol. Agr. 17:19-40. 
San Jnan, Notember. 

A translation of XT. S. Fanners’ Bnl. 145, 1902 on '^Carbon bi- 
Bulfid ns an insecticide. 

Hoffman, Wm. A. 1925. A review of the species of Culicoides 
of North and Central America and the West Indies. Am. Jour. 
Hygiene 5(3) * 285-289. 

C, phlehotomM* Will, and C. furens Poej recorded from Puerto Bieo. 

1927. A container for field collection of mosquito larvae. 
Science 66:484, 1 fig. 

Description and diagram of tbo container. 

3982. Icerya purchaai in Puerto Rico. Jour. Econ. Ent. 26 
(3): 726. 

Brief note of its occuirenco on casnarina (Australian pine) in San 
tluan jiroper. 

Hoffman, W. A., Harin, R. A. & Burke, A. M. B. 1928. Fi. 
lari lis in Porto Rico. P. R. Rev. Pub. Health & Trop. Med. 
4(8): 120-127, 1 map, (Ahn. in Rev. Appl. Ent. B 17:115)^ 

Preliminary results of surveys in 31 localities, Culesr fatigans found 
in all localities examined but seareer in liiglier altitudes. 

Holloway, T. E. 1915. Fighting the sugar-cane borer with 
parasites and poisons. Reprint from the Louisiaua Planter 
and Sugar Manufacturer, December 18 

Beference is made to Wolcott’s observation that borer infestation 
in Puerto Bico is inversely proportional to the amount of ruinfalL 

Holloway, T. E., Haley, W. E. and Loftin, U. 0. 1928. The 
sugar-cane moth borer in the United States. U. S. Dept. Agr. 
Tech. Bui. 41, 76 pp., 1 pi. and 25 figs. 

Several references are made to Diatraea saceharalis Fab. in Puerto 
Bico. 

Holloway, T. E. and Loftin, JJ. 0. 1919. The sugar-cane moth 
borer. U. S. Dept. Agr. Bui. 746, 74 pp., 9 pis., 12 figs. 

On pp. 35-^6 Wolcott’s observations in Puerto Bieo on rainfall and 
borer abundance aro again referred to. 

^Holmer, E. and Little, L. L. 1921. Porto Bico, beehive and 
orchard. Travel 36:22, January, New York. 
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Hood, J. D. 1913 a. Two new Thysanoptera from Porto Bieo. 
Insec. Inscit. Men. 1(6); 65-70, 1 pi. 

Heteroihrips serioaius as a new species and Podoihripa aeiniflavm wm 
a now genus and species from Puerto Rico. 

1913 5. On a collection of Thysanoptera from Porto Rico. 

Insec. Inscit. Men. 1(12): 149-154, I pi. 

Dinvrothrips hooleri as a new genus and Ri)ecies from Puerto Bieo. 

1914. Two Porto Rican Thysanoptera from sugar cane. Insec. 

Inscit. Men. 2(3): 38-41. 

Helioihrips (f) iibtalM as a now spetdes and notes on H, femoralis 
Reuter. These are both in Wolcott *s ‘ ‘ TAst * * on p. 2.39 under Haplo- 
thrips. 

Hooker, 0. W. 1912. The lehueuiuou flies of America belong¬ 
ing to the tribe Aphioninae. Trans. Am. Ent. Soe. 38:144, 
pi. IT, fig. 13. ^ 

Eremotylun anpulatm as a new spcMiios from Puerto Rico. 

1913 a. Report of the entomologist. l\ K. (Mayagiiezi Agr. 

Exp. Sta. Kept, for 1912, pp. 34-38. 

Notes on lUbect pests of coffee, mango, citrus and sugar cane and 
on apiculture; distribution of two Coccinellid beetles— Cryptolaemu$ 
montrouzen from Rio PHslrns to Ma.Miguez and Ilxppodawm conver- 
ffuis introduced from California jilho ot the oceiirreiiee ot the papja 
fruit fly, Tosotrypana cumramia at Ma\aguex. 

1913 b. Entomological eonferenees in Porto Rico. Jour. Econ. 

Ent. 6:148-150. 

A brief report on two conteiences of the workers m entomology in 
Puerto Rico; an annotated list is given of the S) ]>uj)eis lead at tlie 
second conference, presented by as many uidividuals, which suiiiniarisc 
the progress on several of the major piojuds under investigation. 

Hottes, F. C. and Frison, T, H. 1931. The plant lice, or Aphii- 
dae, of Illinois. Bol. ‘Div. Xat. Hist. Sur\\ 111. 19, Art. 3, 
p. 174. 

Sipha fava Fbs. stated as being frequenlly a seiious pest of young 
sugar cane in Puerto Rico. 

Howard, L. 0. 1930. A history of applied entomology. (Some¬ 
what Anecdotal). Smithsonian Miscl. ('oil. 84 (Whole Vol¬ 
ume), Publ. 3065, pp. 457-460 and 523. 

A brief resumA of applied entomology in Puerto Rico on pp. 467- 
460: on p. 523 are brief notes on parasite introductions. 
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Howard, L. 0., Dyar, H. O. and Knab, Fred. 1912-1917 Mos¬ 
quitoes of North and Central America and the West Indies. 
Carnegie Institute of Washington PubI No 159, 1 1-520,1912, 
2, 150 pis of 711 figs , 1912, 3 1-623, 1915 4 524-1064, 

1917 

All the species, old and new, known to occui in the territory co\ered, 
including Puerto Rico, are herein described 

Hutson, J C. 1917 a Some weevils of the genus Diaprepes in 
the West Indies Agi News Barbados, B W 1 61(398) *186 

Diaprepes douhlen, spenglen and abbreviates listed as occurring in 
Puerto Rico 

1917 6 White grubs miuring sugar cane in Poito Rico Agr 
Nevvs, Barbados, P W T 16(397) 218-219 (398) 214 

(399; 250-251 

The pdjicr by R (t bmyth on white grubs injuiious to cane m 
J'uorto Rico in Join Dipt Agi V R lf2), 1017 is abstracted at 
some Jength 

1917c Sugar eanc \Uiite giubs m J*oito Ruo \gi News, 
B bados B W 1 16(404) 330-331 

Abstiact ot Iht <outiiuiitioii of tin ihoM pi]>ei 1 ^ Sin\th m Jour 
Dept Agii PR 1 1017 

^Iches, M Lucien Dale ^ La abeia doinestiea p 36b 

( oloii J D 10 U) Ill toot note No (> on ]> igi J’»H sns that il is 
hill stitod that tlu hist bus iiiiportid into Puerto Ruo iiul Cuba 
w<.ri ipis mdlifita but tint 1 itci then win inipoitid into \oiih 
\iiiiiic 1 till Itniiin iiid Lg>ptiiii iicts 

niiger, J. C W 1807 Monogiapbu dei Elateieii iiiit leuch 
tenden Fleikeii aut dem Ilalsseliilde Mag (Jesellsehait Nat 
Fieund Beilin 1 ]) 149 

Piftopho) us luminosus disiiibid is i iiiw spiciis fiom i*mito Rico 

Jacoby, Blartin. 1888 Biol (Vuti Ain ('oleopteia, 6, Pt 1, 
pp 616-617 

Ctfoloma iufiioitns OJi\ listed tioni TSuito Rico 

Javiere, Olemente. 1932 Eufermi>dades y plagas qae atacan 
al pl4tano Bol Agi (P H ) No SO, p 3, March 5 

Brief note on iniury and contiol ot the banana root weevil, Cowio- 
poltUs hordidus 
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Johnson, H. A. 1926. Oconrrence of AnophAes vesUpennis in 
Porto Bico. Am. Jour. Trop. Med. 6 (2): 153-156. 

First record of larva and adult male obtained during investigations 
in 1924-1925 with notes on seasonal abundance of the species. 

Johnston, J. B. 1915. The entomogenous fungi of Porto Bioo. 
Bd. Comm. Agr. P. B. Bui. 10, 33 pp., 9 pis. 

Descriptions of the species knovrn to be present with notes on them 
and on tho inscots which thej are knoan to parasitize in Puerto Rico. 

Jones, T. H. 1913. Some notes on Laphygma frugiperda S. & 
A. in Puerto Rico Jour Econ. Bnt. 6(2): 230-236. 

1914. Additional notes on Porto Rican sugar-cane insects. 
Jour. Econ. Bnt. 7:(6)461-463. 

Brief notes on determinations of specimens by various spoeialists and 
on synonomy of several species. 

1915 a. Aphides or plant-lice attacking sugar-cane in Puerto 
Rico. Bd. Comm. Agr. P. R. Bui. 11, 19 pp., 2 figs 

1915 Z». Jja mariposa-barreno del tallo de la caiia de azdear 
(Diatraea saccharalis Pabr.). Junta de Com. Agr. P R 
Bol. 12. 31 pp., 6 dgb. 

1915 0 . The sugar-cane weevil root-borer {Diaprepes spevgleri 
L.). Bd. Comm. Agr P. R. Bui. 14:1-19, 11 figs 

1915 d. Insects aPecting vegetable crops in Porto Bico U S. 
Dept. Agr. Bui. 192 (professional paper), 11 pp., 4 pis 

Oeneral appount of more imiiortant 8]>ecics poncpinod with control 
measares. 

1917 a. A list of the Coceidae of Porto Rico Jour. Dejrt Agr. 
P. B. 1(1); 1-16, 26 references. 

Nototi on the food plants and diatribntion of 50 spooios are givon, 

1917 6. The sweet-potato leaf-folder. U. S. Dept Agr. Bui. 
609:1-12, 4 figs. 

PHocfomt Irtptitictalo F. mentioned on p 2 an injurious in Puerto 
Bico 

JonM, T, E. and Wolcott, G> N, 1922. The caterpillars which 
eat the leaves of sugar cane in Porto Bieo. Jour. Dept. Agr 
P. B. 6(1): 38-60, 10 figs. 

Seven species of caterpillars do minor leaf-injury to sugar ft**** 
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‘ leaves, of which notes and original observations are given for six of 
these. 

J. B. 1923. I)eKtrucci6n de los insectOH por luedio del petroleo. 
Rev. A^t. P. R. 11(4): 19-21. 

Brief general directions for the use of potrolouni emnlsions for 
the control of various groups of injurious iusec^ts. 

Kellogg, Vernon L. 1905. American Insects, p. 161, fig. 230. 

Mention made of the losses caused by the ‘^ehanga^’ or Porto Bicau 
mole cricket in Puerto Bico. 

King, W. W. 1917. The epidemic of dengue in Porto Bico, 
1915. Now Orleans Med. Surg. Jour. 49(8): 564-71. (Abs. in 
Rev. Appl. Bnt. Ser. B. 66:61.) 

Culex and Acdcs, the common jnoM|UJtoes in San Juan, were csiie- 
dally numerous at the time of tho epidemic. 

Kixunan, 0. F. 1918. The mango iu Porto Rico. P. B. (Ma- 
yagiiez) Agr. ICxp. Sta. Uul. 24:1-80, 11 pis. 

A thrips aiui tho fruit-fly, Attaiilrepha fratenulvs, stated to be the 
only insects of import anco: let-ommends enclosing fmits in. paper 
oiigs for the control of the latter. (Abs. in Bov. Appl. KJnt. 6: 392). 

Klots, A. B. 1929. A revision of the genus Eurema Hlibner. 
Ent. Amer. 9(3), n. ser., p. 132, fig. 

E. porloneewnH Dewitz mentioned ns occurring only in Puerto Bico. 

Klots, Elsie Broughton. 1932. Insects of Porto Bico and the 
Virgin Islands. Odonata or dragon flies. N. Y. Acad. Sci. 
Surv. P. K. and the Virgin Ids. 14(1): 1-107, 7 pis. 

Thirty-eight sxiocies treated as occurring in Puerto Bieo; none now. 

Knab, Fred. 191.5. Some West Indian Diptera. Insc. Inscit. 
Men. 8(4): 48-49. 

TdbatMi hoolxri as a new species from Mayagiiez, 1 male and 1 
female, collected by Van Zwalnwenburg. 

Koch, 0. 1842. Dio Arachuiden, 9:66-67, pL eccz, fig. 782, 
83-84, pi. ccoxvn, fig. 744. 

Mygale Uteta, p. 66 and Avicularia (ks MygaU) eaetia as now speciM 
from Puerto Bico. 

Kolbe^ E. J. 1888. Die geographische verbreitung der Neorop* 
tera iind Psendonenroptera der Antillen nebst eiuer tibersieht 
liber die von Herm Consul Krug auf Portorrioo geaammelten 
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Arten. Neuroptera v. d. Sammlung von Herr Krug. Archiv. 
fiir Naturgeschichte, 46th year, 1(2): 153-178, pi. 13, 11 figs. 
An important i)aper on l^uerto Kican Neuroptera. 

3907. Ueber die Arten der Amerikanischen Dynastidengattung 
Strataegus. Berl. Ent. Zeit. 61(1906): 1-32, 1 pi., 8 fligs. 

8, quadrifovealiitt on p. 21 and 32 and 8. tiianus on p, 31 listed from 
I'uerto Rico.. 

1910. Ueber die Phileurinen Amerikas. An. Soc. Ent. Bel¬ 
gique 54:341. 

ITomopJnleitrus quadnfubtrculatwt P. dc B. listed from Puerto Bico. 

Kruger, Wilh. 1899. Das Zuckerrohr und seine Kultur mit 
besonderer Beriieksiehtigung der Verbaltnisse und Untersuch- 
ungeu auf Java, p. 312. 

In a foot-note Delphax sacoharivora Westw. is listed from Puerto 
Hi CO ^ 

"^Kudo, B. 1930. Studies on Mir*oHpori(lia parasitic in mos¬ 
quitoes. viii. On a Miseosporidian, Nosema ae^is nov. spec., 
Iiarasitie in a larva of Aedes argenfciis (af^gypti) of Puerto 
Rico. Arebiv. Protistenk. 49(1): 23-38, 2 pis., 47 refs. Jena, 
Jan. 15. (Notice by title in Rev. Appl. Ent. B 18:87). 

Lacordaire, J. T. 1845 Monographic des eoleopteres subpen- 
tameres de la fauiille des Pliytc/pliages, Vob I. Mem. Soc. Koy. 
Sei. Liege 3: 355-356. 

Lima poltla desciibed as .i new bpccics from l^ucrto Rico. 

Langston, J. M. 1923. The tobacco leaf-folder of Porto Rieo 
attacks tomatoes in Mississippi. Qtly. Bui. State Plant Bd. 
Miss. 2(4): 7-9. 

Notes on the discovery of ParhyzaneJa penusahs Wlk. in Miss, in 
Oct., 1922 and on its nctiviti<*s in IHierto Rico. 

Lathy, P. I. 1899. Monograph of the genus Calisfo Iliibner. 
Trans. But. Soc. London, Part 2, pp. 221-228, pl. IV. 

Calislo }iuhUa described a* a now species from Puerto Rico. 

Ledru, Andr4s Pedro. 1810. Viaje a la Isla de Puerto Rico en 
el ano 1797. Paris. 2 Vols. 

Forty-six species of insects listed from tho Island. This is the 
earliest recorded collection of insects from Puerto Bico. Of those 
listed Wolcott indentifies 10 species in his ^'List'^ and states that 
the probable identity of many of the rest can be guessed. 
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*Leefniaiis, B. 1915. De eassave-oerets. [The cassava grubs]. 
Dept. Nijverheid, Landbow en Handel.—Med. van bet Labora- 
torium voor Plantenzeikten, No. 13, 118 pp., 7 pis., 4 tables of 
curves. (Abstract in Bev. Appl. Ent. 4:82-84). 

In the discuBBion of natural encmioR reference is made to attemptu 
which had been made to obtain beneficial parasitcB from Puerto Bico 
but which were iinBuceeBsful. 

L^grand, J. F. 1921. El gusano rosado del algoddn {Pectino- 
pkora gossypieUa). Rev. Agr. P. B. 7(3): 9-13. 

lliief general account of the pink l)ollwonn. 

1923. Notas de intend. Entomologia. Rev. Agr. P. B. 10(4): 
49-50. 

Notef on the swiet jiututo weevil and the cotton j>ink bollworin. 

Leng, C. W. and Mutchler, A. J. 1914. A preliminary list of 
the Coleoptera of the West Indies as recorded to January 1, 
1914. Rul. Am. Alns. Nat. Hist. 33 (Art. 30): 391-493. 

Many aiiecies listed from Puerto Uieo. 

191‘i Deseriptive catalogue of West Indian Oicindelinae. Bui. 
1 . Mas. Nat. Hist. 35 (Art. 30): 681-099, pi. 1, 5 figs. 

Fne spei'ies occurring in Puerto Kico treuted; none now. 

1917. Huiiplenicnt to jireliminary list of the ('oleoptera of the 
West Indies. Bui. Am. Mus. Nat. Hist. 37 (Art. 5) : 191-220. 

1922. The Byciiiae, Luuijiyridae and Oantharidae (Telei- 
phoridae) of the West Indies. Bui. Am. Mus. Nat. Hist. 46 
(Art. 8): 413-499, 65 figs. 

Seicn spcfieb doHcrilied ah ne\i from I\ierto Kico. 

Leonard, M. D. (See also wider Forbes 1930, Mills 1931, and 
Pemberton 1932). 

1930 «r. An unrecorded food-haWt of the large tobacco suck-fiy 
in Porto Bico. Jour. Econ. Ent. 23(3) : 040-641. 

Brief note ou injury to tobacco blossoms by Dycphus Ivnilus Gibson. 

1930 h. A little-known root-weevil of*cassava {Coelogternus sul- 
eatvlus Boehman). Jour, Dept. Agr. P. B. 14(3): 159-165, 
1 fig. and 3 pis. 

Notes on injnry and deBcription of stages with a redeseription of 
the adnlt of this rare weevil. 



48 THE JOrnUTAL OF THE DSPABTHENT OF AOUOTniTUra OF F. B. 


1980 c. Plagas de inaectos de la cual est& libre la eaSa en 
Puerto Bioo. Rev. Agr. P. B. 25(2); 62-63, 93-94. 

A summary of the distribution, life history, injury and control of 
several important sugar eane inseots not as yet ocenrring in Pnerto 
Bico. 

1930(7. Becomendaciones para combatir las plagas que afea- 
tan en Puerto Bico al cultivo del algod6n. El Mundo (San 
Juan), Oct. 14, pp. 3, 9, 11. Reprinted under the same title 
in Rev. Agr. P. B. 26(4): 135-136, 163-164. Also issued in 
mimeographed form by the Ins. Exp. Sta. as “Notas”. 

Suggestions for tho control of the more important cotton ineecto in 
Puerto Rico. 

1931a. Entomology in Puerto Bico during Ihe past decade. 

Jour. Econ. Ent. 24(1): 141-151. 

1931 b. Leptoglossus gonagra Fab. iiijuiing citrus in Porto 
llieo. Jour. Econ. Ent. 24(3): 7()5-767. 

1931 c. A bibliography of the banana root weevil. Jour Dept. 
Agr. P. R. 1672): 147-176. 

Two hundred flttccn liths annotated, on the norld literature of 
Cosmapolitci iordtdus. 

1931 d. Report of the division of entomology for the fiscal year 
1929-30. Ann. Rept. Ins. Kxp. Sta. P. R. for 1929-30, pp. 
110-123. 

Notes on lusoets of sugar eane, the banana loot ueeMi, a citrus 
insect survey proposed, on cotton insects and ■ulk ^\orm culture; a 
brief insert pest snnry for the year is mrl’idrd and eooperation iritb 
the Seientifle Suney of I* H & the Virgin Ids. ns nell as other 
projects referied to. 

1931 e. Insect conditions in Porto Rico during the fiscal year 
ended June 30, 1930. Insect Pest Surv. Bui. 11(1): 33-37. 

1931/. Insect conditions in Porto Bico dnring January an** 
February, 1931. Ins. Pest Surv. Bui. 11(2): 76-78.] 

1931 p. Insect conditions in Porto Bico during April 1931. 
Ins. Pest Sur. Bol. 11(4): 235-238, June 1. 

1931 h. Insect conditions in Porto Bico during May, 1931. Tna. 
Pest Surv. Bnl. 11 ( 5 ) ; 317-319, July 1. 

1931 1 . Insect conditions in Porto Bico dnring June, 1981 . 
Ins. Pest Surv. Bui. 11 ( 6 ) : 409-412, August 1. 
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1981 j. Insect conditions in Porto Rico during July, 1931. 
Ins. Pest Surv. Bui. 11(7): 492-494, September 1. 

1931 k. Insect conditions in Porto Rico during August, 1931. 
Ins. Pest Surv. Bui. 11(8): 574r-577, October 1. 

1931Z. Insect conditions in Porto Rico during September, 1931. 
Ins. Pest Surv. Bui. 11(9) :642--645. 

1932 a. The initiation of an insect pest survey in Porto Rico. 
Jour. Dept. Agr. P. R. 16(1): 59-64. 

1932 6. The pink boUworm of cotton in Porto Rico. Jour. 
Dept. Agr. P. R. 16(1): 65-73. 

A rather detailed aecount of the present status of the insect. 

1932 e. Additional references to the bean lacebug. Jour. Dept. 
Agr. P. R. 16(1): 75-76. 

Additions to the bibliography in the pai)er in this Journal by 
Leonard and MiUa, 1931. 

]932cZ. Insect conditions in Puerto Rico daring the fiscal yt*ar 
July 1931 thru June, 1932. Jour. Dept. Agr. P. R. 16(2). 

A number of species addc^l to tho list for the Island in various 
groups. 

1932 e. Thrips injury to citriiB and roses in Puerto RicO. 
Jour. Econ. Ent. 26(4) : 934—935. 

The first identification of the blosaom thripe of citru, —FraiMtitteUa 
iiutaartt HVonk., F. rubeiuu Hood and F. difficfhs ITood are the qie- 
eies involved; the one attaeking roses is F. tnsularu. 

1932 /. An early quarantine in Puerto Rico. Jour. Econ. Ent. 
25(4) : 930-931. 

Translation of a royal decree from Spain of August 10, 1815 against 
the entry of ants supposedly the bibijagna, Atta itisuldns Ouer. into 
the Island. 

1932 ff. Notes from annual report on insect conditions in Porto 
Rico, July 1, 1930 thru June 30, 1931. Ins. Pest Sm-v. Uul. 
11(10): 682-685, February 1. 

1932 h. Insect conditions in Porto Rico, October 1,1931 to Jan¬ 
uary 31, 1932. Ins. Pest Suit. Bui. 12(1); 36-38, Mareib 1. 

1932». Inseet conditions in Porto Rico dnring February and 
March, 1932. Ins. Pest Surv. Bui. 12(3): 121-123, May 1. 
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1932 j. insect conditions in Puerto Rico during April and 
May, 1932. Ins Pest Surv. Bui. 12(4j; 185-186, June 1. 

The title is in eiroi h nee records for April only are included. 

1932 1. Insect conditions in J’uerto Rico from January 1 to June 
SO, 1932 Ins IVst Surv Bui 12(9 ) 405-408 

Biiei notes on the status of a number of more oi less iiijurous 

S|UC1 

1932/ Tlie cottony cushion sidle in Puerto Rico Jour Econ 
Ent 25(5) 1103-1107 

A butt account ot tin discoMi^, spiead, foodplants and control 
ot lit Ufa pm (hast Mask jii J'ucito Kuo Natuinl eneiiiies in the 
Isinnd aie also discussc'd, most imp>itant oi which is the Pliorid 
fly, Syntwa cotciphxla Coq , the introduction of the Australian lady 
]u fl<, liOiUtUn (difi iinh\ Mills, is cspccialh noted 

193 J(/ Notes on Ine jridiit toad, Ihifo mannus L, in Puerto 
Rico Join Econ Ent 26(1) 67-72 

(k mi'll distiibutioii liieliisioM and food habits with iqiocial 
jrtciiiicc. to Tucito Iluo, .iiicl succcssriil shipmnits ot Ine toads to 
Hoik lulu iioiii iSuito Kuo iic discussed 

3933 6 A Braconid paiasne of a i occinellid ncM to Puerto 

Rico Jour Econ Ent 26(1) 291 

Brief note on the ocxuirence of HomotylUi> teinnnalxs, Say, heavily 
pai !«• Ii/iiitf pujMc ot (ifdnttda mijt na I jiicdaccoub on lhc» 
yc low caiu aphis, Stpha fia a F* ^ 

1933 t Notes on iii'-ccl io'»ditio)s in Piuito Rao lor the fiiscal 
year, Jul;v 1931 Ihni June 1912 In |)M».ss Jor the April 
number Jour I)e|)l Agr P R 17(2) 

Leonard, M. D. and Mills, A. S 1931 a A ]>i'e]inimary report 

on the lima bean pod bom and othii ](*gunie pod-boreis in 

Porto Rico Jour Econ But 24(2): 466-473. 

Notes on the distribution A to ul jibints oi Maim a tisiulalut Ge>er, 
Jbitclla svncl enella Tieit l^undella cistipcmiu Dyar and Brachyacma 
paljiigtra Wlsm and on jiaiasitcs ol two of llic^c , among 6 otbei 
bortis noted Anaflodrvna dtuona Zo I was new to tlie Is and. 

3931 6 Ohse^^atlOlls on the bean laee-huj? in Porto Rico 
Jour Dept. Agr P R 15(3); 309-4^23, 1 fig. 2 pis, July 
(September actual date of issue). 

Distribution, economic importance, food plants, description of stages 
and control of Corythucha goasypxx Fab. with an annotated bibliogra¬ 
phy of 44 titles. 
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Leonard, M. D. and Sein, Jr, F. 1931 The papaya fruit fly 
m Puerto Bico Jour. Econ. Ent. 24 331-332 

Besnlts of a snr\cy to deteimine tho distribution of Toxotrypana 
turxxcauda Gerst in tho Island 

1932 Observation*, on some factors which maj affect rb • 
abundance of Diatraea saccharahs in Porto Bico Proc 4th 
Congress Tut Soc Sugar Cane Techs (Pieprint Bui No 92 
1-?) San Juan, P R 

LdreiUe, A 1907 Etudes sur la famille des Temnochilideo 
Ann Soc Ent France 76 401-402 

FftiVK hihi poxfoxiicnsis dcscnbcd is i nc^ spec es from Puerto 
Kioo 

Lewis, G. IbHh Biol i\ut Am (^oleopteia Uistendae 2(7) 
2()S 

fins antillmiim Muscul listed ih oceuitin^ in Puerto Bico 

Linnaeus, Carolus 17b7 Systmia Natuiac, Ed 12 1 807 

Flu oii>»iiiiI d(s<ii]iioi ed I mptftntma put/iom {is Sphim) tjoin 
St J horn IS l)i W 1 M Penbe s be lit\e s tb it wnce this b ib not bet ii 
rceoiekd Ijoiii St Ihcmias toi I'lO >eii^ the t>ju spe* iiiitn ])robib1> 
re i 1\ cHUie liom l^iieito Ibco is the speeies is nell known there 

Loew, H IHll Bischieibimg (luigei iieut i Tipulana texii- 
eola Linnea 6 {9< J97 and 401-402 pi 2 figs 9-12 

(rfiaito lima laftstnis (is tpoiosa) iiid Itioihina fiar/ths is in u 
species tiemi Iiiirto Wuo 

L6pez Dominguez, F A. 1920 La ptipaiadon dt. la disolu 
cion disiMiKHl paid cl iMeimimo do Ja gaiidpdtd Est Exp 
Ins P K Pne 24 12 p]) 

Diiiet ons toi the ])iepii ition of the' iiseiiie il dip teir the e.rHdKa 
tion oi the esattle tick 

1927 Intoimo dnudl del diicctor de la estacion experimental 
insulai Kio Piedias 1925-26, 62 j)]) 

Xeitcs on cine a^^s imlidirig suggested parasite mtrculuetion and 
tho importation ot the to id, Bufo mqpnxis L, from Jamaica for their 
control, the sugar canc loot cateipillar (incorrectly called Sufetula 
qrumalxs Schaus), the banana root wec\il and sewrera] citrus inseecs, 
including notes on AnasUepha fiaUicnlus wlinh it is stated does 
not intcst citrus in Puerto Bico 

1932 La Estaci6n Experimental Insular, sue laboxes y reaul- 
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tados alcanzados. Bl Agricultor Pueptorriqupno 12(5): 25— 
27 and 43-43, San Juan, March 16. 

Brief account on p. 27 of the chief entomological accomplishmeiitB 
during the life of the Station. 

Ldpoi TuarOi Fernando. 1895. La cana de azucar en Puerto 
Bioo, su cultivo y enfermedad, Capitulo 4, enemigos de la cana 
y modo de eombatirroH, pp. 63—74. Enfermedad de la cana de 
azucar, pp. 105-123. Rio Piedras, P. R. 

Brief account of the injury and control of the more imiwrtant 
sugar cane pests. 

1896. Tratado de cultivos tropicales, pp. 1-272, 2iid e.L, 
printed by the Boletin Miercantile in Puerto Rico. 

A general treatise on various tropical cro]»s in the discussion of 
several of which is included a section on diseases and insects as 
follows: ji. 16, eneinios of cotton, but no specific reference is made 
to Ibierto Kico; pp. 87-88, eoffee insects in I^uerto Also, incluAlg 
ants, .Tune bet'tles and white grubs, the beetle known as the “en- 
eelado’* or ^*cueaiachdn” and the Oossonus weevil which is undoubt¬ 
edly LachnopvH coffeae Marshal, the changa, the ‘^piojillo'' and 
the ‘‘coehinilla blanca** and ‘he “eochiiiilla oscura;” pp. 141-149, 
various sugar cane insects are discussed and control measures given 
for the most of them; p. 197, the grain weevil is mentioned as at¬ 
tacking com, the kernels of which the larva eats out; pp. 206-206, 
the rhinoceros beetle is d]Bc*U8Sfd as an enemy of coconuts; p. 
white giub injur> t(» bananas; pp. 251-2*2, disf'ussion of several 
of the more important Antillean tobacco insects. 

Lneiano, Jos^. 3922 a. Plagas de inaectos daninos al hogar y 
medioK para eombatirloa. Rev. Agr. P. B. 8(1): 27-36. 

Note, on ooekroaebce, ant., bouKeflie., erieket., silver fish and cloth 
moths and their control. 

1922 b. Dates sobre la campafia del gusano roaado de la ea))* 
sula del algoddn. Bev. Agr. P. B. 8(3): 63-64. 

Notes on the campaign against the cotton pink bollworm. 

1927. La moBca mediterr&nea. El porqu4 debemos evitar la 
introduecidn de este inseeto a nuestra Ma. Bev. Agr P R 
18(3): 143-144. 

Brief gmeral account as a basis of pointing ont the neeossity for 
the protective qnarantine of the TJ. 8. and Pnerto » }iw. 

XndUm, 0. 8 . 1905. Mosquito notes—No. 4. Can. Ent. 89 : 
886-388. 
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Jedes (Taeniorhynehiu) portwrieenmg described as a Culex on page 
386 from San Jnan, P. B. 

Luti, A. and da Oorta Llmay A. 1918. ContribuiQao para es- 
tudo das Tripaneidas (Moscas de frutas) brazileiras. Mem. 
Inst Oswaldo Cruz 10(1) :4-16, 2 pis. 

In a general discuHslon of the Brazilian fruitflies or Trypetids is if 
stated that the most important species, Anastrepha fraferculus Weid., 
also occurs in Puerto Bico. 

Luts, F. E. 1915. List of Greater Antillean Spiders with notes 
on their distribution. Ann. N. Y. Acad. Sci. 26:71-148. 

On pages 113-115 is a general account of the Puerto Bican spider 
faiui.*i \vith a table shoi^ving the American distribution of Puerto Rica:*, 
genorn, P. R. records are scattered thru the pajicr. 

Maoquart, J. 18!14. Ilistoire naturelle des insectes dipteres, 1, 
pp. 22!) and 450. 

ITfrmtUa olh^larMUM Fab described as a now species from Puerto 
Rico under the name H. gexmaeulata; also Psilopits porioricensis as a 
uc%^ siiecies from Puerto Rico. 

18l '. Dipteres exotiques nouveaux ou peu eonniiH, J), p. 121. 

^ Biief description of Pmloinut porforicensis Macq. In the “Supple- 
incut “ to thi«* work (1846) the male is recorded on p. 120 

Maklin, F. W. 1867. Monograpbie der Gattung Strongylium 
Kirbv, Lacordaire und (ior damit zuiiachst vprwandten Formen. 
Acta S<M*. Sei. Fennicao 8(1'^:265. 

>s. piihuinfitw dcsciibed as a non species fiom Puerto Rico. 

Malloch, J. B. 1913(1. A revision of the species of Agromyza 
Fallen and (N*rodontha Kondani, (Diptera). Ann. Bnt. Soc. 
Am 6(3): 324, 328. 

Ayrompza plum^mia and A, minima descrilied as new species from 
Puerto Bico. 

1913 b. Descriptions of new species of American flies of the 
family Borboridae. Proc. U. S. Nat. Mus. 44(1958): 861- 
372. 

Limosina luqubrina, L, rotundipenikxa and L. nivevpennig as new sjie 
oies from Puerto Bico. 

1913 r. The genera of flies of the subfamily Botanobiinae with 
hind tibial spur. Proc. U. S. Nat. Mus. 46(2024): 248-249. 

Uippelaieg gpicafa oh a new species from Puerto Bico. 
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1914. Description of a new species of Agromyza from Porto 
Rico. Proe. Wash. Bnt. Soc. 16(2) .-89-90, fig. 1.. 

Agromyza inarqudtiM as a npDv species from leaves of Vigna repens 
in Puerto Bico, 

M. A. H. 1932. Sobre la inosea de las frutas. Bol. Agr. 
(Puerto Rico) 1(29): 3, February 27. 

A brief note regarding Anagtrepha in citrus. 

Wm. M. 1920. Additions to the ant fauna of the West 
Indies and Central America. Bill. Am. Mns. Nat. Hist. 42, 
(Art. 8) : 428. 

Holrnojfsut nJohularw P. Smith deseeheoenMs described as a new 
variety from Deseeheo Island, P. B. 

1931. Entomology.—A new ant from Porto Rieo. Jour. Wash. 

Acad. Sei. 21 (17): 440-441, 1 fig. 

CerafMchytt (Synciu) setnt described as a iien species from soff 
about roots of sugar cane. 

Mari, Mariano. 1931. Como eombatir las queresas. Rev. Agr. 
(P. R. Dept. Agr.) 1(7): 3-4. 

Hrief diiections for the control of scale ins(*ct8. 

Marlatt, 0. L. 1903. Insecticidas importantes. Instrucciones 
para su jireparacion y uso. Dept. Interior P. R. Neg. Agr. y 
Minas Bol. Agr. 18, pp. 5-39. San Juan, December. 

A truuslatioii of U. S. Fanners’ Bui. 127, pp. 1-45, 1905 on Im 
portant rnsecticides, directions for their preparation and use. 

1908. New species of Diasphie scale inse<*ts. V. S. Bur. Ent. 
Tech. Bui. 16(pt. 2): 20-27, jd. 7, fig. 2. 

Leucaspitt indiea as a ncu siKSsies from Florida and Puerto Itico. 

1920. Report of the federal horticultural board 11919-201 
IT. S. Dept. Agr., 29 pp. 

Bcferenco is made to a quarantine issued against cotton and cottiiii 
seed from I’uerto Bico on account of the existnneo of Eriophyes 
gossypii Bks. thera 

1928. Report [1927-28] of the federal horticultural lioard. 
U. S. Dept. Agr. 42 pp. 

Ewteepen bataiae Watorh. is listed as having hi>en intercepted in 
■w^ potatoes from Puerto Bico. 

Mirqntti, Vdaon A Idsardi, Oscar. 1926. Besultados obtenidos 
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en la demo8traci6n numero 90 sobre ‘‘repwsidn del piche do la 
batata”. Rev. Agr P R 17(5) • 17, November. 

Result of a domonstratiou in the control of the sweet j)otnto weevil, 
CyUMt formxoarxus Pab. 

Uarseul, 8. A. de 1854. Essai momographique sur la famille 
des ITist^ndes Ann Soc Ent Prance, Ser 3, 2 • 671-707 

Vpt^rvH antillarvm as a new species from Cuba, E^ierto Rico and 
Santo Dominj^o 

Marshall, Ouy A. E. 1922 Some injurious neotropical weevils 
(Curculionidae) Bui Ent Res 18(1): 59-78, pi. 2, fig 4 
Five flpecies and 1 new \aiiety dosciibed fiom Puerto Rico 

Maskew, F. and Strong, L. A. 1920 Quarantine division. Re¬ 
ports September^Docember. 1920 Monthly Bnl Cal Dept 
Agr 9(12)-721-725 

On p 726 L(p^ilo^aphf s htckii is listed ae mteicepted fiom Puerto 
Rito on gra|K*fruit lu Oftoboi and on p 734 on orange in December 

1925 Root knot on sugar catio in Porto Rico Phytopathology 
Ifif ) • 559-563, 2 figs 

Flvniptoms ind ixtdit of iii|wi\ ne am! i su^gtstion tdr 

c< ntiol 

Mats, Julius. 1920 Citrus and inneafiple rots Tiis Exp. Sta. 
P R Bui 24-12, 3 figs 

Til discussing >arions lots it is stattd that tin pniu tunnel of pinoap 
pies by mealybugs, Paeudofoccvs bromeliai (now identified ns 
P. IS often ies])onsibli toi tlie spn,id ot disisise 

May, D. W. 1906 Report on agricultural investigations in 
Porto Rico, 1905, pp 1-21 

p]i 11—12 a note on contioJ ot cotton lutkcts ( llabania aunUatea 
bad duiing the xear) , p 13, a note on TTtlinfhts obnahta on com, 
pp 21, a note on soaking tiine seed in liniewatii toi tlie lontio! ot 
Diati aea 

1910. Su^ar cane in Porto Rico P R (MayaRue/) Ari Rxp 
Sta Bui 0:39 (Also a Spanidi ^lition ) 

The mole ciicket and white giub aie nientioned as iii)uiious 

1926. Agricultural notes P. R (MayaRuor) Arp Exp Sta. 
Ext. Leaflet No. 26, 2 pp 

Includes a note regarding the introduction of the giant toad, Bufo 
manavs L., by the P R Agi. Dx]). Sta from Baibados in 1920; CO, 
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flpeeinMotis brouglit in for the purpose of controlling ench injnrione in* 
sects as La 43 lmosteina spp., ScaptertMU vieimu and cockroaches. 

1927. Germinating sugar cane. P. R. (Mayagiiez) **Agr, Ezp. 
Sta. Notes No. 38, 2 pp., April 27. 

Beport on experiments in soaking sugar cane sets in yarious so lut i a n a 
for the control of insect pests, especially Diairaea 80>edharali9 P. 

1980. Report of the Director. P. R. (Mayagiiez) Agr. Exp. 
Sta. Rept. for 1929, p. 4, 1 fig. 

Brief note on the effective eBtablishment and wide distribution of 
the imported toad, Bvfo mannus L., and its benefits in reducing the 
numbers of certain injurious insect**. The introduction of the frog, 
Leptodaetylus pentadactylw from Dominica, for the same 

purpose and also possibly for food is also mentioned. 

MoAtee, W. L. 1932. A new neotropical genus of Eupteryginae 
(Homo])tcra) from Puerto Rico Jour. Dept. Agr. P. R. 16(2): 
119-120, 1 fig. 

Hyhla maailata described fioni niinney from Barceloiieta and Pt. 
Oangrejos. 

McClelland, T. B. 1931. The relation of the Porto Rico Agri^ 
cultural Experiment Station (Mayagiiez), P. R., to the agricul¬ 
ture of Porto Rico.—1904-1930. Agr. Notes of the P. R. Agr. 
Exp. Sta. No. 54, 3 pj). (Also puIJished in the Porto Rico 
Progress, San Juan, P. R., shortly after i 

On p. 3 IS a note ir>farding Ihc introduction of tlu* giant toad, 
Bufo martnujt L,, and its siibscquent lieneficial effect by its reduction 
of such insects ns mole crickets, white grubs, ants and cockroaches. 

McClelland, T. B. and Tucker, C. M. 1929. The green scale, 
Coccus viridis, a new pest in coffee and citrus. Agr. Notes of 
the P. R. (Mayagiiez) Agr. Exp. Sta. No. 48, 2 pp. Also a 
Spanish edition. 

Brief account of the very recent diBCo\er^ of this scale in Puerto 
Rico, \iitli gfuieral and local distribution and food-plants and control 

McKinley, Earl B. 1929. The salivary gland poison of Aede$ 
aegypti. Proc. Soc. Exp. Biol, and Med. 26:806-809. 

Re»-ultB of attemjits to immunize susceptible individuals to mosquito 
bites conducted in Puerto Rico. 

Medinft, Vio«iite. 1931. El control de enfenuedades y plagM 
on loo semilleroH y vireros de C8f4. Bol. Agr. (P. R Dept 
Agr.) 1(7): 2-3. 
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Brief aceount, wiih control^ of the coffee leaf-miner, Lcucoptera 
eoffetlla Stainton. 

Jlelaader, A. L. 1927. Diptera. Empididae. Genera Inseoto- 
.rum, Fasc. 185, p. 32. 

Euhphos hjwiviifer aa a nen spoeieB from Utuado, P, B., Jan. 1899 
(Au^. BuHck) in U 8.N.M. Cnrran thinks this may be the same as 
his E. spinoatut. 

M e n fa d e z Samoa, S. 1923. El pulg6n amarillo de la cafia. 
Rev. Agr P. R ll(4):23-2^ 1 fig. 

Brief ffeneial account of the damage and control of the yellon 
cane aphis, Sipha fiava Fbs. 

1924. B1 ^^Me^vnitis minutiflora*^ y la garrapata. Rev Agr. 
P. R. 12(4): 219-223, 2 figs. 

Trials show that molasses grass does not destroy cattle ticks, 
Iloophiluh (Mtirqaropuh^ annvlatvs ai/(tralui Poller, but rexiels them. 

1926 Como hemoR eombatido el gusano agrimensor de la cana 
eu Eluiiiaeao Rev Agr. P. R. 16(1): 9-11. 

Meri*U, GJeo. B. 1915. Progresa report on investigations rela- 
ii\K to flip horn-fly Third Rept. Bd. Comm. Agr P. R., 1913- 
1914, pp 53-55 

A lirief note <»n the lutioduction of ]»redacc us beetles from Texas, 
Santo Domingo and fllinois 

1916. Report of the tobacco insect investigations. Fourth 
Itept. Bd. Comm, Agr P. R., 1914-1915, pp. 50-52. 

1923. Scale insects* of Florida. Fla. State Plant Bd. Quart. 
Bui. 7(4): 177-298, figs. 16-116. 

A number of the many species described and figured are mentioned 
as also occurring in Puerto Bico. 

Mills, A. 8. and Leonard, M. D. 1931. The eggs of the lima 
bean pod-borer in Porto Bico—Maruca testulalis Gteyer (Lepid., 
Pyralidae). Jour. Econ. Ent. 24(3): 763. 

First note oii the location and description of the eggs of this 
widely distributed species. ^ 

Molinary Bales, E. 1924. Demostraci6n No. 8. Extirpaoidii 
del gusano agrimensor (Mods remigia repwnda) que ataca las 
libjas de la cafia. Rev. Agr. P. R. 18 ( 6 ) : 385--387. 

In the ease of an infestation of sugar cane by this caterpillar 
dusting with arsenate of lead and lime is recommended. 
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Montgomery, J. H. and Bragdon, K. E. 1919. Quarantine De¬ 
partment. Qtrly. Bill. Pla. State Plant Bd. 8(2^ : 110-112. 

Euacepes halatar is reported hs having; been intercepted in sweet 
potatocH received from Puerto Rico into Florida durin^f the quarter 
ending December Slst, 1918. 

* Moore, E. L. 1910. Insect pests and their extermination. The 
P. R. Hort. News, pp. 134, 143, 144, Se])tember. (Ref. from 
Pedreira.) 

DiBcnseeB the change or West Indian mole cricket. 

More, J. D. 1921a. La vaquita o piohe de la batata. Bat. 
Exp. Tns. P. R. Circ. 84, 7 pp. 1 pi. colored. 

Brief general account of the sweet potato ^wvil and its control in 
Puerto Rico. 

1921 b. Las pulgas del tabaco. Est. Exp. Tns. ('ire. 60, 8 pp. 

Brief general account of the tobacco flea l^eetles in Puerto Rie#t 
and their control. 

1921c. Tnsectos predominantes durante el mes. Rev. Agr. P. 
R. 6(7): 33-36. 

Notes on damage by and suggeations foi ccrntrol of the change 
and the aneet yiotato wee^il. 

1921 d. Tnstrueciones eoncerniontes al gusano rosado del algo- 
ddn. Rev. Agr. P. R. 6^3): 21-26. 

Notes concerning the life hiator> and habits of the cotton pink 
boll^orm in Puerto Rico, foi the information of cotton growers. 

1923. Tusects, fish and other fauna of Porto Rico. The liook 
of Porto Rico, pp. 54-64, several figs. San Juaii. 

A >ery brief account of the more important ininrions ms'cts of the 
Faland in both Spanish and English. 

Morgan, A. 0. 1925. A new genus, a new subgenus and seven 
new speeies of Thysanoptera from Puerto Rieo. Florida En¬ 
tomologist 9(1); 1-9. 

Ceroyoihripa atriatua u. gen. and sp.; Serveothnpa portorUmnaia 
and Anaphothripa htoolor n. spp.,- Liaaothripa (ProKaaothripa) «fra- 
tulua JL snbgen and sp.; Oaatrothripa fuaaieauda, G. amoUa and 
Dioeratothripa wolcoiii n. spp. 

Morrffon, Harold. 1932. On some trophobiotic Coecidae fraat 
British Guiana. Psyche 29(4): 146-148. pi. 6, figs. 20-81. 

Alcermea aeeretua new speeies from Puerto Rico [—rryfiTfogtf|pa<r 
(Paewdophinipia) inq^lina (Newstead) Penial. 
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MoBOhler, H. B. 1890. Die Lepidopteren-Faima der Insel Por- 
torico. Abhandlungen Senkenbergischen Naturforsclienden Ge- 
sellsehaft 16, Heft 1, pp. 69-360, 1 pi 

Catalog of the Lcpidoptera of the Teland based on the same ma 
terial as Gundlach’s paper; many new species are described. 

MoseTi J. 1918 Neue Arten der Gattiiu(^en Lachnosterna Hope 
imd Pkyfalus TSv (Col) Stett Ent Zeitg 79-19-74 

PhyVophaga {^Laihnovtn na) insuhtola, p 01 diid P poi lOnunsis 
(ChoMolat in lit ), p 62 described as now species from Puerto Bico. 

Huesebeck, 0. F W. 1921. A revision of the North American 
species of lehneumon-flies belonging to the genus A))anteles 
Proe U S Nat Mus 58 (2349) 558-559 

ipanfeles picnu/ts nev\ 8])e<ies from Puroto Kiio leaicd tioin 
Prenes arcs Felder 

Muir, F. 1918 llonioptera notes II Proc Hawaiian Ent. Soc. 
3(5) 414-425) 

Cytlolata soididulum ds a nevi sfiecjes p 410, and OtioieruH action 
h t» Htal p 420, recoidcd fiom Pueito Kico (l)erbidie), Vqyops 
oc'^dtnlahs and Ptmnmt put riot ucnsis, i) 12) as nen species and 
\ omalara flava as a luw ind species, p 420 (Tfilphat idat) 

fiom Pufito Bico 

• 1922 Direct and indirect injui.^ to plants bj insect'^ Haw¬ 
aiian Planters' record 2 55 bb (Abs in Rc\ Appl Ent 
10 -347 ) 

Sugai cane iiiosau not mi seiicms in Hawaii as in l^iito Rico due 
possibly to the preseiict m the littci j»lace of insect \ectoTS which 
( iri} the disease diiectly from unhealthy to healthy eaiie whereas i 
Hawaii it is earned by occasional visitois to the plants 

1924 New and little known Fiilgorids trom tlie West Indes 
(Ilomoptera) Proc Hawaiian Ent Soc for 1923 5(3): 
461-472, pi Xll 

Otmenxs jistvdomatginata (Flattidue), p 469-470, icanalonu 
hmifions (Acanaloniidac), p 467, tuhana toitxicifotmis (bixiidac;, 
p. 461, Cedusa uoUoflu (Deibidae), p 462, Dysimia (new genus) 
matvdaia (Derbidae), pp 462-464, Poiahyducna (new genus) hifahnn 
(llerbidae), pp 464-405, Coljtopfefa ftttiMnnis (Issidae), pp 465-46i> 
and r. maruhfions (Issidac), p 466, all as now species trom Puetto 
Bico. 

Muir, r. and Gifford, W. ML 1924 Stadies in North Ameriesn 
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Delpbaoidae. Hawaiian Sugar Planters’ Elxp. Sta. Bui. 16 
(Bnt. Ser., pp. 9, 17). 

Neomalaxa fUiva Hnir recorded as oeenrring in Pnerto Bico and 
Nitapcrvata woleottx deecribed by Muir ai new apeeles from Pnerto 
Bioo. 

Hntohler, A. J. 1923 a. Notes on West Indian L 7 eidae and 
Lampyridae (Coleoptera) with descriptions of new forms. Am. 
Mus. Novitates No. 60, 13 pp., 1 fig. March 15. 

CdOopittna boreneona as a new speeieB from several localities 
(Lyc*idap) on p. 9 and Pifractomena galeata E. Oliver listed from 
Puerto Bico. 

1932 Notes on West Indian Lampyridae and Cantharidae 
(Coleoptera) with descriptions of new forms. Am. Mus 
Novitates No. 63, 9 pp., 1 fig., March 29 

PhoiinuH heierodoxus Ij. & M., P. dubiokut Ii. & M . P. txiiatus G 
A. Oln., and Tylihonyx diBColot T.i. & M listed from Puerto Bico wUh 
notes. 

MyerSi J. G. 1931 a. A preliminary report on an investigation 
into the biological control of West Indian insect pests. Empire 
Marketing Board 42:53-54, 78, London. 

llriet mention of the status of scieral of the more important insect 
pests of Puerto Rico. 

1931 d. Descriptions and records of parasitic Ilymenopter.i 
from British Guiana and the West Indies. Bui. Ent. Ri*s. 
22:267-277, 3 figs. 

Mtctodvs shgmatervs (Vess., p. 274, mentioned as lia^ina i>eoii 
ortiiiciallT introduced into }*oertu Bico bv Box. 

Neabit, D. M. 1903. La batata. Dept. lut. 1*. B. Neg. Agr. y 
Minas Bol. Agr. 16, pp. 33-34. 

Biief account of the most important classes of insects in 

juriouR to the potato in this Bpanish translation of U. R. Farmers* 
Bui. 129. 

INoUa, J. A. B. 1924. Besultados de la demonstraci6n No. 20 
sobre el control de la changa en un semillero de eebollas. Rev. 
Agr. P. E. 12(3): 202. 

1929 a. Aorostalagmus aphidum Oud. and aphid control. Jour. 
t>ept. Agr. P. R. 18(2): 6ft-72. 

Bzoellent results by staying liquid onltures of this fungus in the 
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eontrol of 7 detemiined species of eommom aphids and IS undetemined 
speeies in Puerto Bico. 

1929 &. Un bongo ])araHitario de los Aphidos. Rev. Agr. P. R. 
28(5): 196-197. 

Brief popular vcrHion of the above paper. 

1929 f. El AcroHtalagmus apbidnm Oud. en la liicha contra los 
&fidoH. Mom. Soc. Esp. Hist. Nat 16:9-12, 1 fig., 1 pi. 

Much the aaine information as in 1929 a. 

Notman, Howard. 1929. New species of Palaminus from the 
West Indies, together with a synoptic review of the genns 
Am. Mils. Novitates No. 1186, 17 pp., November 27. 

P. Ifngi, pampmv #♦, btftdg, scituluh, pusilhi'^, grandicoUm, procerus 
as new specioh and P uisularut CTameron listed from Puerto Rico. 

Ochs, Oeo. 1924. On the West Indian Gyriuidae and a new 
species of Gj^retes from Northern Brazil Am. Mus. Novitates 
No. 125, 8 pp., July 24. 

VinutUM carohnus Lei onto, I), mntchlert as new species and D, loti' 
g*maniM (Olh) jmrtoncfnHih as new subspecies from Puerto Rico; 
OynnuH rmpf^r Kcgimbait and ZhnutuH mclaUicus Aub^ listed froii 
Puerto Rico with iioten. 

• 

[Olivier, A. O. 1790. Entomologie 2 No. 28. p. 23. pi. 3. fig. 20. 

PhotinuH wiiaius is described as a new sjiecies from Santo Pomingo 
only. Wolcott in his ‘ * IJst ^ ’ on p. 82 states that the typos were from 
Puerto Rico alho. The specif‘8 is, however, widedy distributed in Puerto 
Rico]. 

1807. Entomologie 6, No. 83, p, 145. 

Baris iorquatus (as Ehynchaenw) and B. fn%l%tar%s (probably now 
in Paeudonvs) as new species from Puerto Bieo. 

1808. Entomologie 6, No, 93, pp. 635-636. 

Cktlerueella ohliierata as a new species from Puerto Bioo. 

Oliviari B. 1899. Revision des col£opJ:eres Lampyrideif des An¬ 
tilles et description des especes nouvelles. Bui. Soc. Ent. Prance 
84:87-92. 

Leeaniea galeata (as Pyraetofnefia) as a new species from Puerto 
Bieo on p. 91. 

1912. Contribution a la faune entomologique des Antilles* 
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laapyrides. Bev. Soi, du BburbOnais et du eeatre de la 
France, 36:19 and 33. 

Cdttopima dimidiatipeiMit OUv. p. 19 aad PhoNmu Manguktrk 
(Wt. p. 88 listed from Poerto Bieo. 

1912 b. Lampyrides faisant partie dea collections dn mns^ de 
Washington. Ann. Soc. Ent. Belgique 66:25. 

FhoUnus truinpvltirts ns a iU‘W speciee from Pnerto Bieo 

Osborn, Herbert. 1928 Neotropical Homoptera of the Carnegie 
Museum. Part 6. Report on the sul)family Typhlocybinae 
with descriptions of new species. Ann. Carnegie Mus. 18(2): 
253-298. 

Protokhia liemiki, p. 250 and P. pallxda, ]>. 260 as new spccit^ and 
P. btmilts Baker pp 203-264 hated from I’nerto Rico 

1920 Notes (n Porto IJicaii noino|)tera Jour Dept A^rr I* 
11. 13(3;: 81-^2. 

Kc(*oi(1h a nuiiibei ut spi'cies mostly bused upon a eolluctia^ tup 
to tiio Island duiiiifi^ the VMutei of 1028-1929; 7 8pc«*ic8 of loathoppcrg 
are don'iilied as llo\^, ,(eiieial discuBSion of ecology and distribution 

Osten Sacken, C. B. 1887 Ktndics on Tipnlidae, Part 2 Berl. 
Ent. Zeithclir. 31:184 

B\amphiilia olhilatsHs as a m'w speiies fioin I*m*ito Kao 

Osuna, Pedro. 1929. Medios imra c*oiubatir los lusoetos eii las 
bortalizas At»r P \i 23(2): 82 and 95. 

liiiel dir(c tains ft r tlu loutiol ot legeiiible insoets 

Pagenstecher, Arnold. 1907 Die Lei)ido])tereu Fauna der Aiu 
tillen Jarb. Nassauisdie V(r Naturbnndo 60:91-92 Weis- 
baden. 

<)n p. 97 IS a brief geoKiaphiciil Hummaiy of l*uerto Kican Lejiidop 
teia >iith leioieuees to s<\«rnl of the moie imjioTtani iiapeirt on the 
8ubjoct 

Parker, B. B. 1914. Sarcophagidae of New England: males of 
the genera llavinia and Boetleheria. 

Stircophatfn quadribitosa (Viq. (as Eaxinun) listed hh oeeuriuig in 
Pueito Rico. 

Pastor Bodriguez, Juan. 1929. El cultivo del algod6n Sea Is 
land. Rev. Agr. P. R. 22(10): 157-158 and 172. 

Notes on the ui«iury and control of the more important insects of 
, 8ea Island cotton in Puerto Bieo are included. 
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1931 a. Alarmante irrupci6n de la omga rosada del algoddn eii 
el diBinto sur Rev Agr P R. 26(9) : 174, 176 

Brief account of the outbreak of the pmk boUwonn of cotton 
during the previous season in the South coast of the Island. 

1931 b Alrededoi de la oruga r tsada (P gossypiella) Bui 
Agr (P R Depl Agr) 1(b) 3-3 

Biut .UKiunt <il the luuedstd inttstation ot tlu pink t)ollnoim ii 
the Hoath <oa8t duimg the pa'st Miasoii with a sketch of the life histoiy 
and outline of (ontiol mcaBUics 

1932 P(»iti> Rito iiu)\(s foruaid in cotton Cotton Trad** 
Joiiriidl liitmiatioiidl Edition 19^2 pp 91-9^ 1 map \ 
figs, 2 Ifililts New Oilcans La 

On p Mi 18 1 hiui flis(ussion ot the statUH of the moie iinpoitant 
insul pmts 111 I'uiitt l?i<o—tlu junk bolh\orm ind the (otlon leaf 
i\oriu th( iliMdui of the liull wicmI is noted 

Altlio this (ituk 1( IIS no authomliip it ^^as VMittcn In Mi J\istor 
liodiigut / 

Pedreira, Antonio S 19 i2 Hibhogiafid Piiertomquena (149 i 
PMO) Monograiias de la I nneisidad de Pueito Rico Sene 
A Lstiidios IIis|)aiiuos Num 1 Madrid XXXIl 707 pp 

Contains ibout 20( reforinces to articles on Puerto Bican entomo 
Jo^> il out 17 (i whiih iu ii uloi th( hold ng of ^Fntomologi i 
iiononiK I 111 I th inin ndii m itUied thni s \ii il othir scctinis 

Pemberton, 0 E and Leonard, M D 19i2 Entomology at tli 
Fonitli ( oiUH'-s of tlu lnt( I national Soci(t\ of Sugdi Cane 
Tcthnologists 111 Polio Ruo Joui Eton Ent 26(1) 7i2 IW 
Also undej sanu title iii Ent N(ws 43(7) 19rK-19b 

Hi tt noti giMUf, name'I ot tntoniulogi^ts in ittmdinn md geiui •! 
subjects of ptipors piesented it the Congress 

Pdrez Torres, Manuel. 1922 F’ubre tejana Rev Agr. P R 
22(5) 220-321 225 1 fig 

K cIi>Ku*.su« ot Um'' 1*'« "Ith Ituf aiiwtions foi Itv 

(oiitiol b\ lidding tlu c ittU ot tuks 

Pergande, T. and Cockerell, T. D. A 1900 Libt of the Coocidae 
oolleited bj Mr A Bnwk in Porto Rico, 1899 IT S Dept. 
Agr l)i\ Ent Bui 22, Neii Senes pp 92-9.1 

Twtntj throe listed with dates of collection and food plants 

Petnukevitch, Alex 1911 A synoptic index-catalogue of spi 
ders of North Central and Soutli America with all adjacent 
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islands, Greenland, Bermuda, West Indies, Tierra del Fuefto^ 
Gal&pagos, etc. Bui. Am. Mus. Nat. Hist. 39:1809. 

All spiden recorded to date troni Pu(*rto Sieo are listed. 

1926. Tarantula versus tarantula-hawk: a study in instinet. 
Jour. Exp. Zool. 46(2): 967-393, 2 pis. 

A contribation from the Uiii\eruty of Puerto Bieo in which the 
attack of the taraatala-hawk, Peptit murginata P. de B. <q^ Cprtth 
philtts portoneae Chamb, under observation cage conditions at Bio 
Piedras, P. B., is described in detaiL 

1929. The Riders of Porto Rico Part One. Trans. Conn. 
Acad. Arts and Sci. 30:1-158, 150 figs. 

1930 a. The spiders of Porto Rico. Part Two. Trans. Conn. 
Acad. Arts and ^ci. SO: 159-355, 240 figs. 

1930 b. The spiders of Porto Rico. Part Three. Trans. Conn. 
Acad. Arts and Sci. 31:1-191, 168 figs. 

One hundred seventy-four species are described in detail in the 
above 3 parts, 72 of which arc described as new. 

Pbillipa, E. F. 1914. Porto Rican beekeeping. P. R. (liaya- 
giiez) Agr. Exp. Sta. Bui. 16, 24 pp., 2 pis. Also a Spanish 
edition, 28 pp., 1915. 

Piaroe, W. Dwight. 1914. Descriptions of two new species of 
Strepsiptera parasitic on sugar cane insects Proc. Ent. Wash. 
16(3) : 126-129. 

8tenoonmoph%tu8 quadratus as a new genus and species reared from 
BaeeKarotpdme saeokarwora Westw. in Puerto Bieo. 

1915. Some sugar-cane root-boring weevils of the West Indes. 
Jour. Agr. Res. 4(3): 255-264, 4 pis. 

Description of and notes on Diaprepe» ftmeltrui (not in P. B.) 
Oliver and D. tpenglen & its varieties, of which D. s. gpenqlen, oomate 
and dbirewaiuH are stated to oeenr in Puerto Bieo. 

1917. A Manual of dangerous insects likely to be introduced 
into the United States through importations. U. S. Dept. 
Agr. Office of Sec’y. Contrib. from Bur. Ent. and Fed. Hort. 
Bd., Aug. 15. 

^ An oeeaaioaal qieeifle reference to Puerto Bieo. 

1918. Weevils which affect Irudi potato, sweet potato and yam. 

:Jour. Agr. Res. 18(9): 608, pi. 32, flip. C, D. 
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Koioids In'xiiij; Klttniitris o1 1 ttstfjns halattn tinm M I* R 

which wiK iniuiiii^ ••wi t pot itcic*- 

Quaintance, A L. 1900 (Contributions toward a monogiaph of 
the Amorican Alouiodidae H S Hiir Eul Tech Ibil 8 4S- 
47, pi 6 , figs, b.^-(>7 

thunuiuvs (Mdahinmln u\) iinnni' s i new ‘‘, 1*1 us hniii IMiiito 
Rko 

Quaintance, A. L and Baker, A. C. 191.9 (ci<issihcation ot the 
AI(>n)djdae Paits 1 and 2 S l^ur Enl Tech l»nl 27 1 
114 pp , man\ ])ls figs 

I fail to hiul limit luodis bvsd ii a«* n new spec us fiom l*ucito Kico 
but Alewodicu^ m%mmu8 Qudin is redesenbed in the new subgenus 
Metaleui od%rus on p 77 and Leonas d%U8 lahillei Leonard! is redesenbed 
on p both tiom Pueito Rico 

Qnedezifeldt, G. IS^ti Neue und self nine Katei vou Portone » 
Her! Ent Zc its 30(\) 1PM2S 

Ten now s]h<us uu) 1 new \ iiiiti incbulin^ 1 m \ os« nl e *’ 

tieini PiKilo Riio 

Quintanilla, Guillermo lh9(> Enfuimdad d los eititahs eu 
Adjuntas, la idaga de la Vnipula Ija R<‘foiina Agiieola (Or 
pano de la Asoeiaeidn di \mieultores de i »iorto Itieo) vear 
8, No 12 |)p 217 224 \omiii1m? 

R<?roi(l8 an inspection tup to Adiuiitas m Apiil 189*3 to imestigate 
an outbreak of i wocmI on coffee, which accoiding to lot il glowers 
li 1(1 b (II (1 ) iig iiu n c I h s a I t pH I I ' M tis it IS si ited 

til it th( kIiiH iniui stilt h tis ^’miislunls 1 this flowcis iiul fiuit 

of the (oflec liet's, \ skittlix dcstiiplioii ot ^omo lingth is gi\tii ot 
the .idult and the author )u<Iges that it belongs to tht gtiiiis < os^ouus 
(ht spills it (\»ssmMs'l of It (« ( uituli Mul u 1 ii\ u nut ]»iip h wtii 

noi foiiiul It IS siiggistid tint tin s)l bt ]mt in lutt i i nulition 

tor coflie pioduction nul ittii suduuiit (xj^ninu iit itioii th t (ontiol 
luasurcs should be ii c d diiMth igiiiist tin idnlt wcmls it is 
iL]Mu1td tl it giowtis hid tried spi iMn,i wiih pctiokuni, ti nu uid, 
and with h^]) 0 ( hloMtc ot Iniu with \ci\ c niti idutn'c jcsu'^s 

Altho Quintanilla's desciiption of the adult w<?e\il is \er\ general, 
IK itlic 1 length noi eoloi exeii being iiu^itioiied, their semis bttU doubt 
that the' insect uiidi i discussion is Larhunpus toff tat JMaislnll, oi 
possibly of course \si montanuH Marshall^ both of wliieh were not 
described until 19JJ If so Quiiitanilla’s is the eaihcst jiublished 
account ot the insert 


Behn, James A. G. 190.9 a Notes on West Indian Orthoptera, 
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with a lint of the species known from the Tiihind of Porto Bieo. 
Trans. Am. Ent. Soc. 29:129-136. 

Many apcpioa listed, includm|ir Apter^gida hu»ehi (Blattidae), p. 129 
and LampatUua poriaricensis (Phasdimae), p. 132 as new ipeciaa fran 
Puerto Rieo ^cohlaicUa adn/Hrmrollis Stal. 

1903 6. Studies in American Klattidue. Trans. Am. Ent Soc. 
29:268-285 

Jilalflla nzift'a S. >&, Z., p. 208, PerxpWuia amerusana L., p. 280 
find Pmkchlora fti/altna Sausa., p. 285 listed from the Island and 
Pelmaiosilpha conaoea, pp. 278-279 as a new species from Puerto 
Bico. 

1904. Studios in the orthopterous family Phasraidac. Proc. 
Acad. Nat Sei. Phila. 66:68-69. 

adifthts (I’hnsiTiidao) de<tciilied from I*iu*rto Bieo as n new 

Hlieeie*-. 


1906 The ortlio])tera of the Bahamas. Bnl. Am. Mus. Nat. 
Hist. 22(Art. 5): 110, May 23 

A iool into states “Thiv is the sjieiies recorded liy me as B. pane- 
tulafa from Piieito Kiro (Tiaii*^. \niei Knt. Soe. wix js 130) and 
Ij, a7teca fioir Pueit > Itieo and Jniiuiica (Ibid., xxix, p. 208).*’ The 
speeios refeired to is htftJUt ffdj*pn sjcoVut Stal. 

1910. On some Ortho])tera from Porlo Rico, Culehra and Vie¬ 
ques Islands. Bui. Am. Mus. Nat. Hist. 28(Art. 7): 73-77. 

Epilampra uhaUu (Hlnttidne) as a iiei^ species from Puerto Bieo, 
pp. 73-74. 

Behn, J. A. G. and Hebard, Morgan. 1927. The Orthoptera of 
the West Indies. Number 1 Wattidae. Bnl. Am. Mns. Nat. 
Hist. 64 (Art. 1): 1320, 25 jils 

Thirty species from Puerto Bieo treated. 

Beitter, Edm. 1875 Die Kud—^uud Mittel—^Americanischen Ai* 
ten der Gattnng Tenebroides I*ill et Mitterp Verb. Nat. Ver. 
Briinn (for 1874) 13:74. 

Tenehroiden punottilatus listed from Pnerto Biro. 

1878. Neue Oolydiidae des Berliner Museums. Deutsche Ent. 
Zeitschr. 22(1): 123. 

1 FentJteKipa oguiooRe as a new speciea from Pnerto Bieo. 

1683. Beitrag /.ur Kentniss der Olavigeriden, Pselaphiden und 
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Scydmaenidexi von Westindien. DeutHche Ent. Zeit8c)ir. 27 
(1) : 33-46. 

Tfvmicp9i» ventrioosa on p. 80^ parmata on p. 40 and eggerai on 
p. 38 as new apeciea from St. Thomas and'Puerto Bieo. 

Bichardson Kuntz, Pedro. 1932. (^eiiHo de las variedades do 
cana de aziicar sembradas en Puerto Rieo eorrespondiente a la 
eosecha de 1931-32. Est. Exp. lus. Cire. 98:14-16. 

It is stated that, in the author’s opinion, Diatraea saooharaUa 
Fab. causes at the present time dye times as much damage in the 
South and East Coast districts as the three most important cane 
diseases combined, namely mosaic, gnmmosis and Pokka Boeng. 

Phglloplwffa Bpp and ScapleriJicus virinux are also mentioned as 
being injurious to cane but of secondary importance to the moth 
borer. 

BUey, 0. V. 1894. The insects oceuiTing in the foreign exhibits 
of the world’s Columbian Ex])osition. Insect Life 6(3):218. 

CathartuA advena Waltl. listed as occurring in Puerto Bico. 

BioUano,, Arturo. 1931. Behabilitaeion agricola de Vieques. 
Tnforine de! trabajo realizadt*. Ke>. Agr. I\ li 26(9) : 108-116, 
Marc)' 

Includes notes on several injurious insects including the cotton 
li afworm, pink bollwomi and the cowx>ea stalk and pod borer, 

Fundi Ha rishpiUfus 

Bitchie, A. H. '1917. Report of the government entomologist 
for the year 1916-1917. Su))pl to the Jamaica (Jazette, Kinii^- 
ton, 40(4): 92-97. (Ahs in Rev. Appl. Ent. 6:429.) 

In discussing Stenoorafius sacchaniorus Westw. as a cane pest 
mention is made that parasites are an effective chock in Puerto Bico, 
including a M 3 rmarid, a Dryinid and a Strepsipteron. 

*1918. Aiiinial report of entomologist. Ann. Rept. Jamaica 
Dept. Agr. for >ear ended 3lHt March, 1918, pp. 34-40. 
(Abs. in Rev. Appl. Ent. 7:56.) 

In discussing Euactpes porcellua Boh. mention is made that it also 
occurs in Puerto Bico. 

Bivera, Alfonso. 1922. Enfermedatlea de la piel en el ganado. 
Ins. Exp. Sta. P. 11. Circ. 68:1-9. 

Notes on the various skin parasites found on cattle, pigs, ahe^ 
and goatSf with symptoms and remedies; the tick, Ixodes rioimus 
and mange mites are included. 

Bivora, Eugonio M. 1927. Infonne sobre el trabajo de os- 
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1897. Orthoptera. Biol. Centr. Am. 1:276-277. 

Ofooftorw vagindlia a&d O. ierehrana (GryllidAe) as new epeciee 
from Puerto Bieo. 

BchaufiuSi L. W. 1882. C^oleoptercs aveugles de la famille des 

Colydidae. Ann. Soc. Bnt. France, (Ser. 6) 2:46-48. 

Crypioaoon niiidieoUis as a new genua and apedea from Puerto 
Bico. 

Seely, B. M. 1928. Be^dHion of the spider genus Tetragnatha. 

N. Y. State Mus. Bui. 278, pp. 106 and 138, pi. 1, figs. 1-4 

and pi. 8, figs. 40-43. 

r. aniHUana Simon, p. 106 recorded on the auSiority of Banka 
riaoi) iiud T. patlfMCfUM Oambridgp p. UW recorded from Puerto 
Bico at Toa Baja, Garb collector. 

8eln Jr., Francisco. 1928 r/. Cnearaebas. Est. Exp. Ins. Cite. 

64:1-12. 

A diacusaion of the injurioua cockroaches in Puerto Bieo and their 
control 

1923 A. Ijhs aliejrfs en los eafetales. Est. Exp. Ins. Oirc. 79: 
1 - 6 . 

Obaervationa to show that beekeeping ia not injurious to the 
setting of berries in the coffee farms, but rather that the bees are 
beneficial. 

1923 p. K| gorgojo del naiiip del gniiUH). Ksl Bxp. Ins (hrc. 
82:1-7, 2 figs.' 

Brief general account of the banana rootweevil in Puerto Bico 
with coiitinl iiicHRureH. 

1926. La oruga de la raiz de la cana. T^n iusecto que no 
sabia existiera en Puerto Rieo y <jue causal iniieho dano. 
Rev. Agi\ P. R. 17(2-:i): 17. 

Notes on the sugai cane root*caterpillar, Ferforadix aaodhan Bern 
in Puerto Bico. 

1927. BI sapo. Rev. Agr. P. R. 19(5): 238-240. 

Notes on the imported toad, Bufo marinus L., in Puerto Bico. 

1928. Sericultura Rev. Agr. P. R. 20(2): 51-53. 

Brief general popular account of the silk industry and remarka 
« on its attempted initiation in Puerto Bico. 

1929 a. Report of the division of entomolog>^ Ann. Bept. Ins. 
Bxp. Sta. P. B. for 1927-1928, pp. 89-98. 
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AHho no authorship is assigned in this report it was prepared 
hy Mr Bein It includes notes on sogar cane root insects and 
mosau tranBiniHBion, Annsirtpha does not attack eitius, banana root 
weevil and on failure of Ipohraoon grenaden8%8 to become established. 

1929 b El gorgojo del name del giimeo eii Puerto Rico El 
Mnndo, San Juan, P R, October, 6, p 15, 4 hgs 

A general account of the banana root weevil m Puerto Bico 
including control measures ontbned in detail 

1929 c Nue\as cosechas nnevas plagas Re\ Agr P R 28 
(2) 84-8b 

A note cm the potato tuber moth (Phthonmaea aperotUeUa 2ML) 
attacking Irish potatoes for the first tune in Puerto Bico 

1929 rf Pna de mariposas Rt \ \gi P R 22(10} 

169 170 

Notes on a large migration of Anu8%a plex%ppu8 L m Puerto Bico 

19S0(i A new mec hdiiicdl method for artificially transmittmg 
sugar-cane mosaic Join Dept P R 14(2) 49-68 

19d0 6 The sugai cdiie root caterpillar diid otliei new loot 
pests III Piieito Rico Join Dejit Ari P R 14( 1 ) 107- 
191 10 pjs 

Complete account of Perfotadix ^acchan Hein (P>ialididac, Endo 
tnchmae) new genus and species m Pueito Bieo, inrluding desenp 
tions of all the stages and suggestions for lessening the mjuiy A 
Symphilid, Hanstmella sp, two bustle tails, NtcoUiia sp and Leptama 
81 ), a sow bug, PhUoaaa eidebiac Moore, white grubs, nematodes, 
the larvae of Dxaprepfs hpengleft and a mite aie all diBcussed as to 
their relation to root in-funes to sugur cane in Puerto Buo 

1910 f \ue\o iiietodo dt tiansmitir el mati/ado ^ sii aphca 
cion piactica Re> Agi P R 25(2) 64-()l 94 

A brief account of a new method of transmitting artihcally sugai 
cane mosaic and its practical application This method is described 
m detail in Sein 1930 a, which see 

1930^7 Insectos <(ue atacaii la altalia eii l^ueito liico lle\ 
Agr P R 25(2) 91 

A brief account of Dtchamena piperata Vllsm as a new pest of 
alfalfa. 

1930 e IMthometu piperatus Walsinghaiu a ])est oi alfalfa in 

Puerto Rico Jour Econ Bnt 23(6) • 885-886 

A brief note on this species as a new peat of a new crop 
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1933 0 The pjckle 'woim m ehcnote m Poito Rieo Jour Econ 
Ent 24(3) 762 

1931 b Informe sobre el brotc del “Apdte fiancisca^' en La¬ 
res El Agiicultoi Puertoiriqueno 11(7) 24, San Juan 

Becords a destructive outbreak of the coffee stem borer m coffee 
and Boveial other economic food plants 

1931 e El peligro de que pucda introducirse una nueva plaga 
del cdte 13ol Ague 1(17) 2, December 5, San Juan 

A diort note on the danger of introducing the coffee weevil, 
StepJMnoderea ooffea, into Pueito Bico 

1932 a AitihcJdl transmission and oth<r studies on sugdi eane 
mosaic Pioc Fouitli Cough ss liit Soe ^ngar Cane Teehs, 
])p (Piepunt Hill 84) 1-6 San Juan 

Includes notes on Aphis maidis and Stpha flava 

19^2/i Sol animals and root disease in Poito Rico Pioe 
Foiiitb (onguss lot Sk Sotrai (am Techs pp (Piepnni 
Hul 91) 1-2 San Juan 

Sepulveda^ A £ 19*1 La otuga locdoia di la hoja del algo 

don ( aiiipana paia combatiila R( ^ Agi P R 26p)) hh, 
March 

Notes on a control cimpaign against a bid outbreak of the cotton 
leaf wtirm 

Sharp, David. 1S9() Hioioaia (cut Am Colcoptcia Nitidu 
hdae 1(2) 304 

Coproporus (as 7 iohomus) ratvlvs as a now species from St 
Thomas and Fucito Bico and Colopterus (as Colasiw) fruncatus 
Band listed from Puerto Bico 

Sicard, A 1922 Disc iqdjons dc \an(*t(‘s c^spiec^s et genres 
noineaux appartenaiit » la faniille eJe (^oec'nellides \nn and 
Mag Nat [list (Ser 9) 9 34^)- 160 

Scymnillus vanpennxs, 8 nunenmachen, SomnUlodes oyanesosnWf 
and Psorolymna maasiUosa, all as new species from Puerto Bico 

Smyth, E. G. 1916 Rcqioit ot the South Coast laboratory 
Fourth Kept Hcl Comm Agr P R from July 1st to June 
Wtli 1913 pp 44-50 

Note cm fumigation with sulfur of boats with cane coming to 
Puerto Bico from Santo Doming^ to prevent introduction of CdMo 
pukhcltm (as aiohehate8)\ white grub life history studies. 
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1917 a. Report of the entomologieal department. Ann Kept. 
Ins. Exp. Hla. P. R. from 1st July, 1916 to 30tli June, 1917, 
pp. 96-106. 

A summary of incoming plant inspection interceptions; reference 
is made to the fumigation of sugar cane entering from Santo 
Domingo to prevent introduction of the cone butterfly, CaUsto 
pulcheUiui archthales is used). 

1917 L Th<‘ while griilis injurin" sugar eane in Porto R’eo. 
I Life-eyeJ(\s of the may beetles or melolonthids. Jour Dept. 
Af?r. 1\ R. 1(2) : 47-92, 8 pis. and 1(3) : 141-169. 

P. portoriccnsis, vandtnei, dirt, pvanioana, described as new species. 

1918. <\)nn> eoinbafir el goigojo de la batata. Rex. Agr. P. 

K. 1(3):136-139 

Control of the sweet potato weevil. 

1919 f/ A resume ol plant (|iiaran1ine xvork in Porto Uieo from 
Jul> 1910 t<. Jiilx 1919 Ins. Kxp. Sta P. R. Hul. 23, 36 
pp., 20 tables. ^ 

The title of the bulletin itself is ^' Plant inspection and quarantine 
^•eport (1918-19).^' 

1919/; *Ins(‘(ts aed niollliMi! disease Jour l)e|)t Agr. P, R. 
3(4) : 83-116. 

llllKMMll. tieil I \|UM HIM Ills itll Sf\«IJ|l Spl'l'U**- ol lllsi'l'ts 

1919 (. All annotated l)ihliogra)).lix of Porto Riean eane inserts. 
Jour. l)e])t Agr. P. R 3(4): 117-134. 

1919 d. List oi tbe inserts ami mile ])ests of sugar cane in 
Porto Ri(M> Jour Dept Agr P R 3(4) : 135-150. 

1919 r. Pn iiisi»eto extrano •*' eubre su cria lo inismo (lue una 
gallina. Rev. Agr. P. R. 2(4): 27-31, 2 tigs. 

Notes on the habits of Paohyoorxa torridus Scop. 

1919/. Doniinio de insertos de los cUricos en Puerto Rico. 
Rev. Agr. P. R. 3(1): 39-50 and"‘3(3) : 55-62. 

Directions for the control of the more important citrus insects. 

1919 (Y)ino se eoleceionan y ronservan los inseetos. Rev. 
Agr. P. R. 3(2) : 17-:W. 

Directions for collecting and preserving insects. 
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1919 A. Dominio de la plafca de la mosca del ganado en Puerto' 
Rico. Rev. Agr. P. R. 8(5): 10-24(6): 17-28, 4 pis. 

Bnggeatioiui on tbe control of the horn fly of eatUe, Hawnsfatii 

xrnians L. 

1919 i. Dominio de la plaga de la mosca coruupeta del ganadO' 
en Puerto Bieo. Rev. Agr. P. R. 8(6): 17-28. 

Almost the same as above. 

1919 j. Report of the Division of entomology. Ann. Kept. Ins. 
Exp. Sta. P. R. 1st July, 1917 to 30th June. 1918 pp. 109- 
129. 

Notes on inseet pest interceptions in connection with qaanmtine 
work; experiments in dissemination of sugar cane mosaic by inseete; 
cane insects; rhinoceros beetle injury to coconuts; vegetable Iwefwts 
and on termites. 

1919 k. Report of the division of entomology. Ann. Kept. Ins. 
Exp. Sta. P. R., 1918-1919, pp. 27-31. 

Notes on further experiments in the transmission of sugar easa 
mosaic by insects and on experiments with paraffin oil emnlsioa for 
the control of scale insects; this latter was ineffective agaiaitr 
Pseudooooovs nvpae on guava. 

1920 f/. The white gru))h injuring sugar eaiie in Porto Kieo. 
IT. The rhinoceros beetles 4oiir. Dept. Agr. 4(21:3-29, 4 
pis. 

A detailed study of the economic importance, life history and* 
control of Strategns t%ianus and 8, quadrifoveatus. 

1920 h. Nnestro amigo cl Anolis. Rev. Agr. T*. R. 4(0); 11-21. 

Notes on the various insects oaten by the abundant and wide spread* 
lisards of the genus Anolis in Puerto Bico. 

1920 e. Informe de la division de entoniologia. Mes de junio. 
II. La junta t^cnica de euarentena Kev. Agr. P. R. 8(4) : 
29-34. 

Notes on cotton insects and the visit of U. C. Loftin to look for 
the cotton pink bollworm. 

1920 d. (Vitton insects in Porto Rico. Bnt. News 31(5>:12]- 
125. 

A summary account of all the insects observed to date affeeti^g 
cotton in ttie Islaad with notes on their distribution, injiny wmik 
controL 

1920 e. To keep out eaiie butterfly. Jour. Boon. Knt. 18(1)1 
149. 
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Note OBL eoceesefiil efforts of the plant qaarantine officials in 
Puerto Bico to keep (sane from being ddpped into the Island from 
Santo Domingo in order to prevent the introdnction of the cane 
butterfly, CaUsto puUiheVm (given as C. arehehates). 

1920/. Annual report, division of ontoniolo*ry Aim. Rept. 
Ins. Exp. Sta. 1919-20, pp. 83-89. 

Notes on continuation of work with insects as transmitters of 
cane mosaic, inauguration of a special plant quarantine service and 
recent regulations against cotton from Puerto Bico on account of 
Briophyea gosaypH, 

1921. La mosca del ganado. Est. Exp. Ins. Circ. 39:1-17, 4 
pis. 

General account of the horn fly of cattle in Puerto Bico with 
remedies. A revision of Smjrth 1919 k. 

Snyder, P. O. 1920. Reekeeping in foreign lands. Gleanings 
in Beeculture 48 :721-724, 3 tigs. 

Befers entirely to conditions in Puerto Bico. 

Snyder, T. E. 1923. A new Qlyptotonnes from Porto Bioo. 
Pro**. Ent. S(H‘. Wash. 26(4): 91-93, pi 8. 

Olyptotermes cormceps from Boquerdn, P. B. 

1924. Deseriptions of new '^peeies and liiti rto unknown casts 
of termites from America and Hawaii. Proc. U. S. Nat. 
Mun. Vol. 64 , (No. 249H, Art. (>1:10-12, pi 2 

Glyptoteimea pubescens as new from Puerto Bico. 

Stahl, Agustin. 1882. Fauna de I^iierto Bico. Clasifioaoion 
sistematica de los aniiiiales cpie corn*s|)onden a esta fauna y 
catalogo del gahinete zooldgico del Hoetor A. Stahl en Baya- 
inon, P' R. Iniprenta del Boletin Mercaiitil, San Juan, P. R. 
Insects, Pt. 2, pp. 169-213 

A list of the species of insects in Dr. Stahl’s eollectiou in Baya- 
m6n, P. B., from Cuba, Trinidad and Puerto Bico. 

* 1894. La enfermedad de la caha y el caeulo. Imp. Sucesion 
J. J. Acosta, 18 pp.. Sail Juan J\ R. (Reference from Pe- 
dreira.) 

Stevenson, J. A. 1918 a. Cuareutena de las plautas. Bev. Agr. 
P. R. 1(4): 176-180. 

A brief article on the reasons for and operations of plant quaran¬ 
tines. 
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3918 TJio groen ninscardhio fungus in Porto Rico. {Met- 
arizhinm anisoplme (Metseh.) Sorokin.) Jour. Dcpl. Agr. 
P. R. 2(1): 19-32, 3 figs. 

The species of insects attacked by the fungus in breeding cages 
in Puerto Bico is given and includes Phyllophaga and other common 
Scarabeids. Conclusion is reached tliut it u ill not servo fis a pTacti<*:d 
pioniis of (o'.tionmg wliito ^iiihs in tin* Island duo lo gioat 
dependance on humidity and other factors. 

Stevenson, J. A. and Cotton, R. T. 1918. l^roparation and use 
of Jimi'-MilIur ins bi\|). Sta. (*m*. 13, 9 ])|). 

Strong, L. A. 1921 a. (Quarantine Division. Reports for the 
months of -Inly and August 1021. Mthly. Hul. (^al. Dept. Agr. 
10(9) : 381-385. 

Records Lcpxdosaphea heohti intercepted on grapefruit from Puerto 
Bico. 

1921 b. iQiiarantiiK' di\ision. Synopsis of work for the month 
of March, 1921. Mthly. Hid (^al. Dept. Aur. 10(5-9): 212 

Lepidosaplica heclcii listed ns intorceptod on grapefruit from Puerto 
Bico. 

1922. Hiireau of plant quarantine. Synopsis of \Nork for the 
months of January and February 1922. Mthly. Hul. (‘al. 
Dept. Agr. 9(5-6): 471-479. 

Becords Lepidoaaphea beckii intercepted on oranges from Puerto 
Bico. 

Suffrian, C. O. L. E. 1852. Zur Keutniss der Nordamerikanis- 
chen Cryptoeejdialeu Linnaea Kntomologiea 6:282 283 and 
7:85 and 203. 

Vol. 6: 282-283, Crypiooephalua nigrodnetua as a now species and 
VoL 7; 85 and 203, Cryptocephdlua polygrammua and Padhybradiya 
pnaetextatua as now species, all from Puerto Bico. 

Tapia y Rivera, Alejandro. 1854. Hiblioteca histdrica de 
Puerto-Kieo, que contieiie varios doeunieiitos de los siglos XV, 
XVT, XVTf y XVTFT, eoordinados y anotados. 9 + .587 pp. n 
14, I’uerto Rico. 

On pp. 21-22 is a brief note that in 1510 Sotomayor founded the 
settlement of Gu&nica which he and his companions were obliged to 
, vacate because of the great abundance of mosquitoes. (Oviedo, q. v.). 

Teague, M. M. 1925. A review of the genus Aclorda (Hemip- 
ptera; (^oecoidea). Ann. Ent. Soc. Am. 18(4): 439, 3 figs. 
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Acleida sacrhan described as a sew species from Arembo and 
MoroviS; P. B., on stalks and roots of sugar cane (Geo. N Wolcott, 
collector) 

Thomas, W. A P)2S The* Porto Rieaii mole cneket U. S 
Farmers’ Pul Idhl pp 1-9 2 Has 

(HiKial fj<(ouiit of ((oiioiiiK iiiipoit nil I liM ImsIom iiki loiitiol 
(it fijtfn t\( ff Mr//n/s hitr \\l idi u is ii 1 kkIik i <1 n»to thi Soufluiii 
hiip{N)s dh i 11)111 IMk ltd Kko, |»ii)I)i iIn hi tiu hilhsr <1 slii])s 

Torres, Ignacio L. 1927 El gorgo](> del flame del guinco 

{(U}^mo})ohi(\ sotdidu^s) R(‘^ Apr P Ii 19(2^- >6 IS, 2 Hgs 

A goncrdl popular account of the insect and its control in Puerto 
Bico 

192S Algo s()l)i< «ilp(»(Ioii Sea Ishnul Ke\ Vgr 1* H 22(9) 

91 92 i figs, ^rareh 

Biitf ac(ount of the cotton indust**^ m IHiorto Bico and of the 
more impoitant insect pc»sts and their control 

195:9 IJ c\ilti\o (le j)<i])as en Pueitn Ifieo Ui \ Vgr P U 

?4(0) 219 2t2 

It IS st il( il on |) « M t! it III HI ( I li ss d M I u( \ i^ don to i \]>i ii 

IIKlltll fll fs (it lllsll |i(it lid S it ( ldl«l ( Mill I l> III IJI(|Ult I**, \d 

|unt IS, 111(1 I 1 I iiKdc (iuk(N, I i il (It s wliiti ^'iilis, tfu* 
pot lid tiil)(j iiidtli 7Vi hoinntua o t (t f U i 1 1li (iit\ t>ini \ i/7o 

Ii (N sinm g *<>d (o)itidl of U il t< (h s is >11 iiud iit in (\[uii 

IIKIll ll fl'dt l1 I IKS \ if I < Df) lllIK I it (Hist 

1911 < ampafid eoutid el gusaiio lo'-ado del (dgodmi Rev 

Agr P R 26(11) 177-179, Ma> 

A ladio talk to explain to cotton glowers the bad situation with 
zegaid to the pmk boll worm and to outlme measures for its rdiof. 

Tower, W V. 1907 Iloi>oit of the entomologist and plant 
pathologist P T? (7Ia>ague/) Agr E\p Sla Kept tor 19('9 
pp. 25-28 

This IS Mr. Tower’s first repoit. Bnof notes on the status and 
control of insects attackmg citrus, coffee and cane. 

1908 a Report of the entoraolog.st and jilant jiatliologist P R 
(Jilayagnez) Agr Exp Sta. Kept for 1907, pp 31-38. 

Notes on insects affecting mtrus, tobacco, vegetablos, sugar cant 
a^d pineapples. 

1908ft (’ontrol ol the brown ant (Solenopsis qiminata Fab; 
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and the mealy bug (Pseudocorcus citri Risso) in pineapple 
plantations. P. R. (Mayagiiez) Agr. Exp. Sta. Giro. 7:1-3. 
The mealy bog is Paeudocoooua hrevipes GklL iiutead of cUH. 

1909. Ko]>ort of the entomologist. P. R. (Mayagiiez) Agr. 

Exp. Sta. fie])t. for 1908, pp. 23-28. 

Notes on insects affecting citrus, pineapples and coffee; Italian 
bees introduced. 

1910. Report of tJie entomologist. P. R. (Mayuguez) Agr. 

Ex]). Sta. Rept. for 1909, ])p. 24-28. 

Notes on insects affecting citrus, on white grub injury to cane, 
on cigarette beetle fumigation and on apiculture. 

1911 rt. Report of the entomologist. P. R (Mayagiiez) Agr. 
Exp. Sta. Rept. for 1910, pp. 31-34. 

Notes on gua\a insec'ts, citrus fumigation, the coffee shade-treo. 
ant and on apiculture; brief report on a trip to Cuba to study cane 
insects. 

1911 h. Insects injurious to citrus fruits and methods for com¬ 
bating them. P. K (Mayagiiez) Agr. Exp. Sta. Bui. 10, 3r) 

pp., 5 pK Also a Spanish edition of 36 pp. in 1912. 

General account of tho more important species present; the first 
comprehensive ac(*ount for the Idand. 

1911 V Beekeepiim in Porto Rico. P. R (Mayagiiez) Agr 

Exp Sta. Give 13:1-31 pp., 1 pi. Also a Spanish edition. 

1912 (/ A stud\ of the luosciuitoes in San Juan, Porto Rico. 
1*. K. ^Mayagiiez; Agr Esp. Sta. Virv, 14:1-23. Also a 
Sy)anish edition Jii 1913 

1912Jieport of the entomologist. P. K. (Mayagiiez) Agr. 
Ex]). Sta. Rept. for 1911, pp. 32”3u. 

Notes on apiculture and on citrus and mango insects. 

1912 r. Beekeepiiift in Porto Rico. First Ann Rept. P. R. 
Ilort. Soe. for 1012, pp. 64-68. 

ibief iiotcH on the poHsihilities of developing a lK*ekee])ing industry 
in T'ueito Jih'o and notes on the luoie imyiortunt honey plants. 

1920 tf. Reyiort of the entomologist. P. R. (Mayagiiez) Agr. 
Exp. Sta. Rept. for 1918, pp. 15-17. 

Mostly notes on apiculture. 
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1920 b. Report of the entomologist. P. 11. (Mayaguez) Agi* 
Exp. Sta. Kept, for 1919, pp. 21-25. 

Notes on mosaic transmission tests and on honey plants; a citrus 
.thrips population survey noted is especially interesting altho the 
species involved were, apparently, not determined; injury to oranges 
was noted in several places. 

1921 a. Uepoil: of the entomologist. P. K. (aMayagiiez) Exp 
Sta. Kept, for 1920, pp. 23-27. 

Brief notes on apiculture, mosquitoes, cattle ticks and on scale 
insects of citrus. 

1921 b. Mos(|i]ito survey of ^layagiiez. P. R. (Mayagiiez) Agr. 
Kxp. Sta. (^ire. 20:1-10 pp. 

1922. KepoH ot the entomologist. P. li. (Mayaguez) Agr. 
Kxp. Sta. Kept, for 1921, pp. 23-20 (piildiahed as T. S. Dept. 
Agr., Office of Exp. Sta. Bill. 171 ) 

Records trials of sugar cano mosaic transmission with 8%pha flava 
and other insects; notes on cattle tick work and on apiculture. 

1923. Rei)ort of the <»ntomologist. P. ll. (Mayaguez) Agr. 

Ilisn. Sta. Kept, for 1922, pp. 13-14. 

A leport on spraying experiments for the control of citrus scab. 

1923. The cigar beetle. P. R. (Mayagiiez' Agr. Exp. Sta. 
Agr. Ext. Notes No. 60, 1 p. (mimeographed). 

Damage to cigars and to loose leaf tobacco in bales by Lasioderma 
scrrivonve F. in Puerto liico is dc'sc*ii}>ed and advantages of fumiga¬ 
tion are pointed out. 

1924 Report of the entomologist P. R. (Mayaguez) Agr. 

Kx}). Sta. Rept. Tor 1923, 11-15 

Notes on fumigation for tho cigarette beetle in tobacco factories, 
control of citrus insects, cotton insects and melon and cucumber 
insects. 

Tkucy, S. M. 1903. La eria del eerdo eii el siu*. Dept. Int. 

P. K., Neg. Agr. y Minas, Bol. Agr. 8. pp. 4.5-46. 

A Spanish translation of V. S. Fanners* llul. 100 raisng in 

the South,*' 1S09, nliich includes a hj^ief des(‘ri]»tio'i of the hog h us.* 
and ith control. 

Tncdcer, C. M. 1924. The coconut bud-rot in Porto Rico. P 

B. (Mayagiiez) Agr. Exp. Sta. Agr. Notes No. 2, 2 pp., I5tli 

April. 

Stated that insects are attracted to decaying buds and rotted 
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portionB and are one of the means of disseminating the diiieniie nr 
Puerto Bico. 

n. 8. Dept. Agr.| Fed. Hort. Bd. 1922. Service and Begolatory 
annonncoTncnts, July-Docembor 1921, No. 71, pp. 9»5-17ft. f Abs. 
in Bev. Appl. Ent. 10:595.) 

Note on the extended infestation in Puerto Bieo of Peoiinaphora 
gosjtypiella from which the U. B. is protected from introduction by 
the quarantine recently having been extended to Puerto Bico. 

1925. Fruit «iul vcsyctaldc quarantine of Porto Rico. Notice 
of quarantine 58, 5 i)p.. May 27. 

Anastrepha fraterevilus, the West Indian fruit fly, and Mantea 
testulalis, the bean pod-borer, are specifically mentioned. 

192(). ITauaiian ami Porto Rican (jiiarantine covering sand, 
mil or earth, with plants Notice of quarantine No. 60, 1 p., 
Fehrnary 10. 

To prevent the spread of Lachnostema and several species of 
Termites no sand, soil oi earth around the roots of plants may be 
moved from those countries into the U. B. except foi experimental 
or scientific purposes, effective Marcli 1, 1920. 

U. 8. Dep. Agr.. P. Q. C. A. 1929. [Administrative instruc¬ 
tions concerning Mediterranean fruit fly quarantine.] Dire. 
Nos. 229 & 234, 2 p]), mnltigraph, Washington, l> C. 

No host fruit or host vegetable from Florida may be moved or 
reshipped to any of 18 southern or western states or to Puerto Bico. 

Van Deusen, Elizabeth Kneipple. 1930. Famous Porto Ricans 
of the past Auirustin Stahl P. R. Sehool Rev 14(5): 26-27 

A biographical sketch of the foremost pioneer student of the 
natural history of Puerto Bico. 

Van Deusen, B. J. and E. E. 1931. Porto Rico—A Caribbean 
Isle, 342 pp., many illustrations, New York. 

A general history of Puerto Bico from prehistoric times to the 
present day. On p. 54 is a reference to the mosquito plague at 
Gufinica in the year 1510. 

Van Dine, D. L. 1911. (Cane insects). First report of the 
entomologist of the experiment station. Sugar Growers* Ass. 
P. R. Exp. Sta. Bnl. 1, pp. 17-31. Also in Yearbook of Assn. 
Sugar Prod. P. R. for 1910-1911, pp. 43-57. 

A general discussion of the more important sugar cane 
and their status in Puerto Bico. 
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1912 a Report of the eutomoloRist Second annual i-eport 
Sugar Prod Asbn P R Exp Sta for the year 1911-1912, 
pp 15-22 

Notes on the progress of investigations on various sugar cane 
insects. 

1912 b. Daflo ocasionado al jugo de la cana por el barreno del 
tallo o “borer”. {Dmfraea saccharaJis Fab.) Bst Exp 
Aboe Prod A/uear P R (brc 1-1-11 Also an English 
edition, same date ainl iiiiinber of pages entitled Dainage 
to sugar-cane juice b> tlie moth stalk-borer” 

1912 r Progress report on intioductions of beiiehcial paiasites 
into Porto Rico First Kept Bd ('‘omm Agr I* R for 
1, 191l-,Iau, 1912, pp 31-47 

Report on the preliminary studies in the U. S. and introduction 
from Ilhnois thru G. E Hood of T%ph%a parasites of white grubs; 
copy of Hood’s report is included; also a record of the mtrodnctioin 
of the lady beetle, Ciyptolaemua montrowsien from Calif, for Pseudo 
coccus spp. 

1912 f The mango insect pests of Hawaii First Ann Kept 
P. It Ilort Soe for 1912, pp 15-19 La Bandera Press, 

Mayagiiez. 

Notes on the pimdpal nitingo insects of Hawaii presented for the 

lllfoillliltlOIl <lf glO\Mls 111 I'uiito Huo 

1912 ( ^Mango insects in Poito Kico First Ann Re])t I’ K 
Hort Soc for 1912, pp 20-22 

Notes on the iii«iiigo tiuit ( \nastMph.i sp ),«»«. ile iiistet and 
a thrijis 

1913 a The mtroduction of parasites of may-lieeth's into Porto 

Rico Second Kept Bd Comm Agr P R for 1912-1913, 

pp. 3()-48 

The work referred to in the previous report is reviewed and that 
done since, including Wolcott’s activities in Illinois and his West 
Indian trip to study sugar cane insects^and their parasites, breeding 
notes on the introduced T*ph%a, 

1913 b. Report of the entomologist. Third Ann. Rept (Bui 
5) Sugar Prod. Assn P. R. Exp. Sta., pp. 23-46. 

1914 Informe del entomdiogo. Bol 6, Ebt. Exp. Asoc. Prod. 
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Ainicar de Puerto Rico. (Tereer inf. annal), pp. 27-48. 
(The S])ainHh edition of the preceding.) 

Includes a list of 30 sugar cane insects in Puerto Bioo and a 
bibliography of 41 titles. 

c. Insccls iiijnriouh 1o sugar cane in Porto Rico and their 
natural enemies. Jour. Bd. Agr. British (hiiana 4(4): 199- 
2<i:{. A])ril 

oiiliiif; to ^ohott (soc his p. 14) this contains the 

same information as in Van Dine 1913 b and d. The volume may 
be No. (1. I have not seen this personally. 

DMiW/ The iiiscets Hfreetiiig supar cane in Porto Rico. Jour. 
Kcon Knt 6:2r)l-2r)7. 

A brief siimniar.\ of all the insects found affecting sugar cane 
durmg the two years entomological investigations have been in 
progress at the P. K Sugar Producers’ Exp. Station; brief previous 
hiBtor\. ^ 

van LeenhofTi J. W. 1906. Report of the eoffee apecialiBt. 

Dis(»ases and insect ]»estH. P. K (^layairiiez) Kxp. Sta. Rept. 

for lOOs"), pj) 46-47. 

Brief notes on Leucopteta coffeella, Sanutftia hemiaphaerioa and 
leaf weevils (Laohnopus), 

1907. Report of the coffee expert. l)jsf*asos and insect pests. 
P. R. (Mayagiiez) Agr. Kxp. Sta Rept. for 1906, pp., ;il-:32. 

Mostly a brief note on a fertilurer exiienment for the control of 
the coffee leaf-miner with results apparently negative to date. 

1908. Report of tlie coffee expert Diseases and insect pests 
P. R. (Mayagiier) Agr Kxp Sta. Rept. for 1907, p 40. 

Note on a borer; the loaf-miner fertilirer experiment referred to 
previously is reported successful. 

van Volkenberg, H. L. 1929r/ R(>))ort of the parasitologist. 

P. B. (Mayagii<*z) Agr. Expt. Sta. Rept, for 1927, pp. 28-31. 

Several external parasites of domestic animals and poultry are 
recorded. 

1929 ft. Report of the parasitologist. P. R. (Mayagiiez) Agr. 
Exp. Sta. Rept. for 1928, p. 36. 

Screw-worm flies are reported as common and open weunda in 
animals are always liable to infestation by the maggots. 
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1930. Report of the parasitologist. P. R. (Mayagiiez) Agr. 

Exp Sta Rept for 1929, pp 26-29 

Notes on cattle tick eradication. 

3931 Report of the paiasitologist I* K (Md,\rigue/) Agr. 

Exp Sta Rejit loi 1010 jip 18-40 

Notes on the occuirenee of a tapeworm cysticercoid m the dung 
beetle, Ataemus stercorator Pab .ind m the water beetle, Trop%s^ 
temus collana Pab 

1932 liejKirt ot the jiarAsitologist P R iild>agiu/j Agr 

E\pt Sta Rejit lor 1011 pp 24 27 1 tig 

Notes on vanoos external paiasites of livestock, including ticks, 
flies of \arieii8 kinds, fleas and lice an interesting observation 
IS that the water rustle Tropiatcmus toilaits Pab is an intermediate 
and apparently important, host of the thom> headed worm. Macros 
canthoTunchua himndtnaffu\, of swine 

van Zwaluwenburg, B H. lOlo Ripoit ol the c^itomologist. 

P R (M*i,>dgu(v') Agi E\p Sta loi 1014 pp 31-2 > 

Notes on mole cnckets, coftet leaf miner, coffee shadt tree insects 
ind on other miscellaneous insects and on hone'vliees 

193()(; Itoport oi the entomologist 1^ R iMd.xagiie/) Agr 
E\pt Sta Kept toi 101 Ti, pp 42-4’) 

Notes on insects attackmg coffee and coffee shade trees, vegetables 
and on white ants, the coconut ihincKcios lieetle and several miscel¬ 
laneous pests. 

191b i \otes on the lil(» liistoi \ ol Ht panlhnw cib/c/wMs (Va- 
nuM I usee Ins Men 4 12-17 

The studies weie made in Pueito Kico 

1017 Insects dffeeting c*oflee in Porto Rieo 3oiii Beon Ent. 

ioo>) r>n-5i7 

A summary of the knowledge of this subject up to that t ime . 

1918 flf Report ol the entomologist P K (Mayaguez) Agr. 

E\p Sta Rept lor 101b, pp 2.0-28 1 pi 

Notes on the cattle tick, mole cii<*et, may beetles, apiculture and 
iniscellaneouB insects 

1918 b Reiiort ol the entomologist P R (Mayaguez) Agr 

K\p Sta Rept lor 1017, pj) 11-tU 

Life history data on the cattle tick, notes on a Phond fly destructive 
to corn kernels and miscellaneous notes. 
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1918 f. The ehanga or West Indian mole cricket. P. R, (Ma- 
yagiiez) Agr. Exp. Sta. Bui. 23:1-27 pp., pis. 

An excellent general account with oxtenaiyo bibliography. 

Van Zwaluwenburg S. H. and ThomaSi H. E. 1918. Some 
means of controlling insects, fungi and other pests in Porto Rico. 
P. R. (Mayagiiez) Agr. Exp. Sta. Oirc. 17:1-30. 

General account with control measures. 

Van Zwaluwenburg, B. H. and Vidal, Raphael. 1918. Rearing 
queen bees in Porto Rico. P. R. (Mayagiiez) Agr. Exp. Sta. 
Circ. 16:1-12, 5 figs. Also a Spanish edition. 

Varas Gatal&, Juan. 1922. Tabla ))or la que debcrau regirse 
los ganaderos al preparar la solncioii arsenical con el conceii- 
trado Atlas cattle dip. Rev. Agr. P. R. 8(3) : 65-66. 

Vickery, B. A. 1926. Observatioiis on ('trphis latiuscula H. 
Sch. in the Gulf region of Texas. Jour. Agr. Res. 82(12): 1099- 
1119, 3 hgs., 14 refs. 

Stated that thia species is known in Tropical America, esptscially 
in Cuba and Puerto Bico as a post of sugar cane and other large 
graases. 

Vidal, Bafael. 191(). Some of the needs of the Porto Rican 
Ib'ekeepcr. Gleanings in Beeculture 44:409 410, 1 tig. 

Viereck, H. L. 1913. Descriptions of ten new genera and 
twenty-five new species of ichneumon-flies. Pm*. V. S. Nat. 
Mus. 44: (No. 1968): 555-568. 

The following are described aa new species from Puerto Bico: 
Crassimiorodua fenestratt^, ApanUles {Frotapantelea) mayaguenata, 
Opiua (JJieUa) anaatrephae, Eiphoaoma {BrachMBiplwaima) tfisulam 
and Criatolimarpha pleaiua. 

Voorhees, E. B. 1903. Cultivo del tomatc cn los Estados Uni 
dos. Dept. Int. P. R.. Neg. Agr. y Minas Bol. Agr. 15, pp. 
44-45. 

Brief gcMicral account of tomato insects in this Spanish translation 
of U. H. Farmers * Bnl. 76 on “ Tomato Growing, ’ ’ 1898. 

Wahdngham, Lord. 1892. On the Microlepidoptera of the West 
Indies. Proc. Zool. Soc. London for 1891, pp. 492-549, 1 pi. 
^ 41 ). 

Includes a number of species q^ecifiesUy stated to occur in Puerto 
Bico; apparently none described as new. 
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1897. Revision of the West Indian Micro]epidopteca, with de¬ 
scriptions of new species. Proc. Zool. Soc liondon for 1897, 
pp. 54-182 

This bnngs the pievious paper up to date. 

Walton, W. R. 1912 A new s])eeies of Taeliiindac from Porto 
Rieo Proe Kni Soe Wash 14(4) ■ 198 200, 1 j)l 

Cryptome%gen%a aunfaAes, a parasite of May-beetles. 

1013 North American Taehiindae TDipl i Knt News 

24^2) : 49-51, pi. 3, %s. a-f 

Euinaoides ^ones^ os a now genus and speeics fiom Puerto Bico. 
another parasite of May-beetles. 

1914 Four ii(»A\ of TacliinuLu' from Nf)itli America 

Proc Knt Soc Wash 16^2) *03 5)5 

lAfinafmyia fuKicauda and CompsxHra oppugnatoi ;is new species 
parasitic on Cirphts latwsfvla TI. 8. from Pueito Bico. 

Watts, R. L. 1903. C^ultivo de la ecbolla Dept. Int. P R, 
Notf Agr. N Alinas, Bol. Agr 9. p. 27. 

\ ''I niisli ti nisi it 1011 of l Till inns' Bui Cl ‘Onion ('ultuie, ” 
lh9<i, uI'kIi iiuliuhs .1 htuf ,i< < mint of tin onion nii^aot <ind its 
(ontiol 

Weise, J. Iss5. IScituig /iir Fhinsomclidcn - und (^oceinelli- 
den-Faiina Portonco’s Arehh fiir Nninrueschichte 51 (1): 144- 

IbS pi S 

The following species are desciibcd as new: Lema wgnpes and 
Crypiocephalus insUciilus, p. 147, Irugi, p 148, fttolidus, p. 149, 
pe^spttax, ]i. 151 and nothus, p. 152: Pachybrachys rnendicus, p. 153; 
Mftachxoma aixtfnnalis, p. 155; J^ewoceia laevtooUis, p. 156; Odle 
tuedia unuoxms, p. 157; Dtaanyoha palhpea, p. 159; Hermoeophaga 
lyhndnra, p. 160; Megistops fictor, p.’162; Bomophyla Icrugi, p. 
163; Sydfua uiua, p. 164; Oothispa loucata, p. 166. 

Wetmore, Alex. 191(). Birds of Porto Rico S. Dept Agr. 
Bnl 326* 1-140 p]>. 10 pis Also published as Bid 16 Ins. Kxp 
Sta. P it., same date 

('’ontains n gioat deal of data on insects as the food of Puerto 
Biean birds. 

Wheeler, Wm. M. 1908 The aiits of Porto Rico and the 
Virgin islautlh Ilul Am Mus. Nal. Ilisl 24 (Art (5) : 117—158, 
[»i8. 11 & 12. 

Describes 8 new species and varieties. 
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White, W, H. 1916. The enigar-beet thrips. U. S. Dept. Agr. 
Bui. 421, p. 2, 8 figs., 2 pis. 

Beeords HeUothripi femoraUa Beat, as occurring on sugar cane 
in Puerto Bico. 


Wiedemann, 0. B. W. 1830. Aussereuropaiscke zweiflugelige 
Insekten 2, pp. 41-42. 

Sargus hioolor as a now species from Puerto Bico. 

Wolcott, A. B. 1923. Two new sjieciesof West Indian Cleridae 
((\)leoptera). Am. JFus Xovitates No. HO, 3 pp., 2 figs., Feb¬ 
ruary 14. 

CalloUllus crusoe as a new speeios from Puerto Bico. 

Wolcott, Gteo. N, 1913. lt«»port on a tri]) to Dcnicrara, Trini¬ 
dad and Barbados during the winter of 1913. Jour. Eeoii Ent. 
6(2) :44.3 4.^)7 Reprinted in Third Ann. Kept. (Bnl. 6) Sugar 
Prod. Assn. P. H. Exp. Sta. pp 47-68. Also see “Inforine sobres 
un viaje ii Dcmerara, Trinidad y Bai*l)ados durante el inviemo 
de 1913” in Hoi .1, Est. Exp. Asoe Rrod Aznear de Ihierto 
Rieo r3er. Inf. \nual», p 49 71, 1914. 

A detailed report on obsc^ivations on the infieets affecting sugar 
cane and their parasites in the places \isited. 

1915. lnfiu(>neiu de la ]1n\ia y (|iieiiiu/6n de lu jmja sobre la 
abundaneia <l(* Diairfua saichar^Uis, Bsl. Exp. Asoc. Prod. 
P. R ('ire 7 - 1 G, map (Also m English “The Influence of 
Rainfall and tli(‘ Non-nurning of Tra.sh on the Ahuiulance 
of Diairara saccharaUs'\) 

1917. Rejiort of the entomologist. Fifth Kept Bd Coniiii. 
Agr. P. R. for the ijeriod from Is1 July, 1915 to 30th June, 
1916. 

Notes on quarantine enforcement and inspection, control of scales 
on citrus, tobacco Hra heetles aiut then control, niid a nuinbor of 
vegetable insects. 

1921 d. Ijos eomejenes de Puerto Rieo. Est. Exp. Ins ('ire 
44:1-14, fig. 12. 

General account of the more injurious termites of Puerto Bico 
and suggestions for their control. 

1921 h. El eaeulo taladrador del tallo del eafeto (Apfi/e fran- 
dsca Pabr.). Est. Exp. Ins. Cire. 48:1-7, fig. 2. 

General account of the coffee stem-borer and its control. 
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1921c El minador de lab hojas del caf4, Lewopieta coffella 
Stain. Est Exp Ina Cire 62 1-12, fig 6 

Qenaral account of the coffee leaf miner and saggestiona for its 
control 

1921 d The minor sugar-cane insects ot Porto llico Jour 
Dept Agr P R 6(2)5-46, flg 19 

1921 e Lds ])ldgas del (dcao en Santo Domingo y dlgunas in- 
dicaciones paid combdtirlas Rev Agr P R 6(6) •11-12 

Mention that aphids and mealybugs are common m Puerto Bico 
as m Santo Dommgo as i%ell as in other Tropical countries 

1821/ Viinual ie])oit oi the division of entomology Ann 

Rept Ins Ex,) Std P R 1920-21 pp 47-49 

Experiments m insect transmission of sugar cane mosaic by insects, 
notes on banana and coffee insects and on Phihorimaea aperculelta 
Zell, stated to be the most importune insect of the year, myunng 
tobacco, potato tubers and egg plants 

1922a Los gusaiios df la hoja del tdbcuo Ls1 Exp Ins Cue 
68 1-15, fig S pi 1 

Brief gencial account of the lioiu woiui, leaf mimi nl cuturorms 
of tobacco 

1922 i# \iidos dc impoitaiuid (cononiKci (Ml PiidtoKuo Est 
Exp Ins (^111 69 1-11 fig 9 

Ihict liioinit till III I 1 I I it I t is i)l I li it) 

Bico 

1922 r Va<iujtas de inipoi taiu la (coiioniud cn Rko 

Est Exp Ins (^ne 60 1 20 fig 20 

Biief Hc.count o£ the more iiiipoit int injuiious ■\vc.i\iU in l*ucrto 
Rico 

1922 f/ Inscctos epu atacdii los piodiutoies aliiiat eiiados Lst 
Exp Ins (’’lie 66 1-8 

Brief account of the piincipal insects ittacking foods ind stored 
products m Puerto Buo 

1922 e InsiHft paiasite intioducticTii into Poito Rico dour 
Dept Agr P R 6(1) 5-20, fig 7 

Ati excellent summary of the histoiy and present status of parasite 
mtroduction 

1922/ The influence of the \aiiety ol sugar-cane on its in- 
febtation by Diattafu satthafahs and other factors affecting 
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the abundance of the moth borer. Jour. Dept. Agr. P. R. 
6(1): 21-31, fig. 2. 

An analysis of the yarions factors inyolved: rainfall, yarietieB and 
parasites. 

1922 £/. Tlie insects of sugar cane in Manto Domingo. Jour. 
Dept. Agr. P. R. 6(1) : 32-37, pi. 1. 

An annotated list of 32 species compiled from 5 months’ obserya- 
tions by the author, notes made by Tower of Puerto Bico during a 
trip 1o thr I'ouulry uihI fjoiii (lotfnuiiiiitioim of collot'tionq from the 
Bomana Central and from notes by E. G. Smyth of Puerto Bico. 
Some occur in Puerto Bico. 

1922The status of entomolog>’ in Porto Rico. Jour. Dept 
Agr. P. It 6(2) *3-11. fAlso cither reprinted or abstraeted 
in Sugar (Review) 26:93, Fob., 1924, New York.) 

A valunblo summary oi ilii> liistcux ot (Mitoiiiologii'al woik iii the 
Island and of the activities of the principal workers and agencie?^ 
by which it has been accomplished. 

1922 j. Informe de la estacion experimental insular, rnfomie 
del departamcnlo de entomology. Rev. Agr. P. R. 8(2): 65- 
68 . 

Notes on several insects injurious during the year. 

1922 A. ( iirho (le instriiceidn u los luaesiros y agentes agrieolas 
(Entoniologin ) Rev. Agr. P. K. 8(3): 21-30. 

1922/. In forme sohre un viiije lieeho a la region algodonera 
para ohservai las plagas de inseetos (jue ataean al algodon 
Rev. Agr. P. R. 9(3): lo. 

1922m. A reaction to a variation in light intensity liy the cof¬ 
fee leaf miner. Ecology 3(1 1:86. 

An observation indicating that both the moths and caterpillars 
of Lewioptera ooffcUa are remarkably sensitive to variations in 
subdued light intensities. 

1922 n. The distrilnition of the pink boll worm ol* cotton, Pec- 
tinupitora (/ossi/piella Saunders, in Porto Rico. Jour. Econ. 
Ent. 16(4) : 313-314, map. 

Presents a summaiy of the results of a survey made during the 
< winter and spring of 1922. 

>1922o. fiiforme anual de la division de entomologia para el 
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ano fiscal dp 1921 a 1922. Inf. An. Est. Exp. Tns. P R., 
1921-1922, pp. 55-60. 

Notes on experiments in the eontrol of white grabs and in insect 
transmission of cane mosaic and on coffee insects; sereral other 
injurious insects noted and reference is made to the discovery of 
the pink boUworm and the banana root-weevil during 1921. 

1922/>. Tros cartas. Rev. Agr. P. R. 9(5): 39-40. 

Letters concerning beetles which injure the sweet potato, and 
tho cotton leaf worm. 

1923 a. El oucubauo, Pi/rophortut Iwmmoausi Illiger. Est. Exp. 
Ins. (4rc. 60:1~S, 3 figs. 

Life-history, distribution and economic Importance; beneficial 
habits of larva, which devours large numbers of white grubs 
(Phyllophaga spp.;. 

1923 b. The distribution of the pink bollworm in Porto Rico. 
Ins. Exp. Sta. Giro. 85:1-7, 1 map. 

Brief account of spread from time of discovery and results of 
a survey made during the winter and spring of 1922-1923. 

192 c. **Insoc1ae Porloricensis/^ a ])reliminary annotated 
check-list of the insects 'of Porto Rico, with descriptions of 
st*nie now species. Jour. Dept. Agr. P R. 7(1): 1-313, 2 
pis. (Actual date of publication, March 5, 1924.) 

About 2,300 species listed, with localities, food-plants, dates and 
much biblographical data; 32 species are described as new. 

1923 fL Flntoniological iiapers. The food of Porto Rican liz¬ 
ards. dour. Dept. Agr. P. R. 7(4); 5-37. (issued August. 
1924.) 

1923 e. Entomological papers. First supplement to Insectae 
Portoricensis. Jour. Dept. Agr. P. R. 7(4): 38-43. (Issued 
August. 1924.) 

Corrections and additions. 

1923/. An important new pest of beets in Porto Rico Jour. 
Been. Ent. 16(6) : 459-460. 

Notes on the injury, abundance, food-plant and natural enemies 
of Disonyoha laevigata Jacoby. 

1924 a. Bntoinologia Economica Puortorriquena. Eat. Exp. 
Tns. P. R. Bol. 82:1-176, 12 pis. 97 figs. 

Gtoneral account of the more important economic inseeta m Puerto 
Bieo with control measures. A very useful paper. 
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1924 b. Honnigas. Est. Exp. Lob. P. R. Circ. 76:1-11. 

Goieral aeeonnt of tha more important iajnrioaa aati in Pnarto 

Bioo and tbeSr control; 45 8])eeies of nuts known to occur in the 
Island. 

1924 c. Aimual report of the division of entomology for the 
fiscal year 1922-23. Ins. Exp. Sta P. R. Kept for 1922- 
1923, pp. 51-57. 

^ Notes on white grub and sugar cane mosaic transmission ex¬ 
periments; coffee shade tree insects and bees in coffee grovee, banana 
root borer, tobacco leaf-miner, pink bollworm, cotton leaf-worm and 
on other cotton insects. 

1924 c2. Annual report of the division of entomology, fiscal 
year 1923-24. Ins. Exp. Sta. Kept for 1923-24, pp 88-103. 

Notes on white grub control, on the coffee diade-tree ant and 
its control, on pink bollworm, banana root borer, termites and several 
other injnrions insects. 

1925(1. The comparative resistance of \\oo(ls to the attack of 
the termite, Cryptotfrmes brei^^ Walker Ins. Kxp Sta P. 
R. Bui. 33:1-15. 

A list of the diffeient kinds of woods arranged in order of their 
comparative resistance to attack shows that cypress is absolutely 
resistant and mahogany somewhat loss so 

1925/> On the amount of food ei'ton In insects .lour Dept. 
Agr P R 9(1): 47-58 

Feeding experiments with several species of insects carried on in 
Puerto Rico. 

1926 Notes on the insects of the sea-grape, Cotcoloha itvifera 
(L.) Jaeq. in Porto Rico and adjacent countries Hul Ent. 

Res 17(1):49-52 

• 

1927. Common insect pests prefer other liost plants in Haiti. 
Jour. Econ. Ent. 20(2): 429-430 

Systena basdlM Duv. stated to be usually on tobacco in Puerto 
Rico but on cotton in Haiti and Neeara vmdula L, but once recorded 
as damaging tobacco in Puerto Rico and observed also commonly 
in a field in Haiti altho it occurs mainly on cotton in the Leaiev 
and on tomatoes and peppers in the Ghreater Antilles. 

1928. The maybeefles of Haiti (Scarat>eidae: Coleoptera). Proe. 
Ent. Soc. Wash. 30(2): 21-29. 

The ahundaiice of PhyUophaga in Puerto Rico is referred to na 

✓ 
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1929 a. The mystery of Alahttma argiUacea. Am, Nat. 68, 
(684): 82-87. 

tlie Beattered eotton flelds of Pnerto Bioo, Alabama soma- 
ti me e appears in destmetiTe numbers but in other years is not to 
be seen.’’ 

1929 b. Notes on the life history of ExophthcAimm quadriviU 
tains Oliv. (Coleoptera). Proc. Bnt. Soc. Wash. 31(2): 21- 
26. 

Mention of injuries by Diaprepes in Puerto Bico is made on 
page 21. 

1929 c. Weather and the non-burning of trash in borer control 
in Porto llico. Trans. 4th Int. Congress Bnt. 2:62-64. 

Extensive oDservationa show that infestation by the sugar cane 
borer, Diairaea saooharalis Fab. is inversdy proportional to the 
amount of rainfall and worse where the trash is burned due to 
destruction of parasites. 

1931. The infestation of young okra pods by the pink boll- 
worm in Porto Rico. Jour. Dept. Agr. P. R. 16(4): 395-398. 

1935i f. Insect conditions in Porto Rico during Pebniar^". 1932. 
III.. Pest Su^^^ Bui. 12(2): 76, April 1. 

1932(1. On methods of detemiiiiing borer ehundaneo in cane 
fields. Proc. Pourth (Vmgress Tnt. Soc. Sugar Cane Teehs. 
(Preprint Bui. 88:1-2), Ran Jnaii, P. R. 

Experiments carried on in Pnerto Bico are referred to. 

1932 c. Insect eondition.s in Puerto Rico during July, 1932. 
Ins. I*est Sui-\\ Bui. 12(H): 293. 

Notes 111! till* cotton\ fusliuiii stale and limn bean pod-borers. 

1932 rf. Inw‘ct conditions in Puerto Riro during August, 1932. 
Insect Pest Siirv. Bui. 12(7): 338, September 1. 

A acito iH included on the status of the eottoii.v euHham sealo, 
let run /nirrhnsi Maak., as of the middle of August. 

1932 c. The effect of the hurricane of San jnsects in 

Puerto Rico. Tns. Pest Surv. BiU. 12(9): 409-410. 

Some insoets present in normal numbers and others reduced; 
notably among the latter is the cottony cushion scale, which Jiowovor 
Was undoubtedly considerably extended in its distribution. 

Woloott, O. Nm More, J. D. and Sein Jr.. F. 1921. La oroga 

roaada de la <*lipanla dri a]{^>d6D en Puerto Bieo. Est. Exp. 
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Ids. P. B. Circ. 63, 12 pp., 3 figs. Reprinted under the same 
title in the Agrieultor Puertorriqueno 11(7): 7-8, 28, 3 figs., 
1921. 

General aeeonnt of Gie diaeoveiy, distribution life-history, and 
control of the pink boUwoim of cotton in Puerto Bico. 

Wolcott. G. N. and Jr., F. 1921. La lapa del tabaco y 
'otras siembras. Est. Exp. Ins. P. R. Circ. 51. 

General aeeonnt of the damage and control of the slug, Feroni- 

eeUa orridetiia1u> Gnild. on tobacco and other crojw in Ibiorto Rico. 

Wolcott, 0. N. and Sein Jr., F. 1922. Los eaeulos comudos o 
los esearabajos rinoeerontes do Puerto Rico. Rst. Exp. Ins. P. 
R. (^rc. 63:1-13, 4 pis. 

Brief general aeeonnt of Btrataegiu qttadrifoveatus Beauv. and 8. 
Utamu Fab. 

1931. La oruga rosada de la capsiila del algodon en Piiertcn 
Rico. Est. Exp. Ins. P. R. Cire 96:1-13. 4 figs. 

General account of the pink bollworm in Puerto Rico and suggested 
control measures. 



APPENDIX 


As a partial spiide or index to this bibliography the following list 
of authors is given. The names are grouped largely under the orders 
(if inserts, altho several general subjects sueh as malaria, apiculture, 
and plant (piarantine are included. Altho it will be found by turn¬ 
ing to the references cited under these authors that the papers are 
mostly of a systematic nature, tlie names of authors of some of the 
more important economic fiapers have also been included, especially 
where a paper deals with a single species. Wliere no date follows 
an aulbor’s name it m(‘a>is that there is either only a single refcrcnee 
listed for that author or Ihnl all the references by that author deal 
with the groii]) of insects or subject designated. 

AI'KMIliTnBK 

Anonymous 102S«, Abad, J.R.; Italdorioty de (’astro; 

Brenner; (lolfiu, K. 1)., 1930: Cuevas Zequeira; Tlolmer & Little; 
lehcs; Leo u; Phillips; Sein, 19231»; Snyder, T. (4.; Tower, 191 Ic, 
1912 c, 1920rt, 1921 «: Van Zwaluwenbui'g & Vidal; Vidal. 

arac;hnid.\ 

Hanks, 1901, 1917; Chamberlin, 1917, 1922 (millipedes), Cotton, 
1917(•; Koch: Lutz; PctrunkeA'itcli; Seely. 

(X)IJX)PTEBA 

Anoii,vmous, 1932; Aube; Ballou, 1913, 1916; Baly; Barron, 
Blake; Boheman; Bovel; Bryant; Oatoni, 1932e; Champion; Chapin; 
Chapuis; Che\'rolat, L. A. A.; Chevrolat, M. A.; Clark, Hamlet; 
Cotton, 1917 ft, 1918 6, 1918 (i; Crespo, 1920; Danfortb, R. E.; 
Erichsou; Eriehson in flermar; Fauvel; Fischer; Fisher; Fle- 
tiaux; Gahaii, C. J.; Gerstaecher; Gdmez; Gonztilez lUos 1922; 
Hutson; Jlliger; Jacoby; Jones, 1915c,' Kolbe, 1907, 1910; La- 
cordaire; Leng & Mutchler; Leonard, *1930 6, 1931 o; Leyeille; 
Lewis; Lopez Tuero; hlaklin; Marshall; Montgomery & Bragdon; 
More, 1921 a,ft,c; Moser; Mutchler; Notman; Ochs; Pierce, 1915, 
1918; (^edenfeldt; Quintanilla; Reitter; Ritchie; Rivera; Sass- 
eer, 1921, Sein, 1923c, 1929, 1931 ft,c; Sharp; Sicard; Smyth, 

w 
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1917 b, 1918, 1920 a; Saffrian; Torree, 1927; Toiler, 1928, 1924; 
Weise; Wolcott, A. B.; Wolcott, G. x\., 19216,1922 c, 1923 a, h, 1928, 
1929 b ; Wolcott & Sem, 1922. 

DU'TEBV 

Aldrich; Alexander, Bigot: Bradt; (lo<iuillett; (’resHOii Jr.; 
Curran; Diekmaiis. 1927n; Dyar, 1907, 1924, 1928, Felt; Frost; 
QonsAlezRios, 192;i; Giindlaeh; Hoffman, 1925, 1927; Knab; Leon¬ 
ard & Sein, 1981; Loew; Macquart; Mallocb; M. A. M.; Me- 
lander; Oaten Maoken, Parker; ^on Boeder; Smyth, 1919h,i. 
lander; Oaten Saeken; Parker; von Boeder: Smyth, 1919A,Wie¬ 
demann; Walton 

iiHain>TfcR\ 

Barber, Barber & Bruner, Cotton, 1917fl; Drake: (lundlach. 
iJarris; Leonard, 1921 />, 1922 c; Leonard & Mills, 1921 b. 

HOMOPTKR V 

Catoni, 1922d; ('oekerell, 1895; Cotton, 1917 d; l>a\is; Dozier, 
1J)25. 1926 h, 1927 tf, A, 1921, Fernald: Ferria, Funkhoiiaer; Gib 
aon; (Bindlach; Hernandez, Hottes & Prison; Jone8.1915a,1917«; 
lioonard, 1920fl, 1922 7; Mari: Marlatt. 1908; MeAtee; McClelland 
& Tucker; Men^nde/ Bamos. Morrison; Mnir, 1918, 1924; Muir &, 
Giffard: Osborn; Pergande & Coekirell; (^aintanee; Quaintanee 
& Baker: Sahs<*er, 1920; Teague; Wolcott 1922 h, 1922 <7 

lUMIXOITl B\ 

Ashmead; Barret, 1904; Berger, 1921; Bishoff. Cockerell, 1910, 
3919; Crawford; Cresson, Dewitz, 1881; Diaz: Dodd; Dozier, 
1926«,c, 1932«,7); Gahan, A. B ; Girault; Gumllach; Herrera, 
Hooker, 1912; Leonard, 1922/>; Mami: Muesebeek; Rohwer; Myers, 
19217»; Rohwer; Tower, 1908 ft; Van Dine, 1913 a; Vicreck; Wheeler: 
Wolcott, 1925 a. 

IW>rTBKA 

Banks, 1919; Banka & Snjdrr; Crespo, 1919, Snyder, 1922, 
1924; Wolcott. 3921 fl, 1925 a. 

liEPIDOPTBBA. 

AurivilHiiB etc.; Box, 3931; Brown; Chittenden; ('lark, B. 
Preaton; Dewitz, 1877 a, ft; Dyar 1922; Forbes; Forbra 4; Leonard; 
Gundlach, Hampson; Holloway; Holloway, Haley & Loftin; IIol- 
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loway & Loftin; Jodchs, 1913, 1915 2), 1917 2); Jonea & Wolcott; 
Klotz, A. B.; LanKRtoii; Lathy; Leonard & Mills, 1931a; Leonard 
A Sein, 1932; Linnaeus; Medina; Mills & Leonard; Molinary 
Sales; More. 1931 <1; Miischler; Pagenstecher; Pastor Rodriguez, 
1931a, h; Rotliaehild; RotliHehild & Jordan; Saavedra; Seliaufnsa; 
Sein, 192«. 1929 r, ,1, 1930 b, <1, e, 1931 a. 1932 6; Sepulveda: Smylli, 
1916, 1917 fr, 1920;; Torres, 1931; I'.SD.A., Fed. Ilort. Bd. 1922; 
Van ZwaluwonliiO'g. 1916/>; Vickery; Walsingltam; Wolcott, 1915, 
1921 r, 1922 «./. /)i, )i. 1923 2;. 1929 a. r. 1931, 19.32 2); Wolcott, More & 
Sein; AVoholt & Sein, 1931. 

ai\Ij.\r]v (fncluding Mosipiitoes) 

Anon.Muons, 1925, 1926. 1927 r.;/. 1928 r, 1929; Bastdn; Earle; 
Earle & Arbona; irt>ffnian, Afarin & Burke; Howard, Dyar & Knab; 
Dyar, 1907, 1924; Johnson; King: Kudo; Tmdlow; McKinley; 
hard; Sanssure; Sein. 1923. Thomas; Van Zwaluwenburg, 1918r. 

N'Er»t>PTKR\ 

Gtindiaeh; Kolbe. 1888. 

onONATA 

Oundlseh; Klotz, Elsie B. 

OBTHOPTBHA 

Barrett, 1902; Brunner von Wattenu’yl; Brunner von Wat- 
tenwyl & Redtenbacher; Bnrmeister; Oaudell; Orossinan & Wol¬ 
cott ; Dohrn; flnndlaeh; deTIaan; Hebard; Moore: Rehn & He- 
bard; Saussure; Sein. 1923; Tlioinas; Van Zwaluwenburg. 1918 e. 

IM,\NT QrXBAXTINK 

Anon.vmous, 1911. 1913, 19ir>. 1920. 1921, 1923, 1924; (’atoni, 
19211, 1922d, 1924: (Vespo & Patoni; Faxon & Trotter; Smyth, 
1919 a; Stevenson, 1918«; P.S.D.A., Fed. Hort. Bd ; U.S.D.A., 
P.Q. & C.A. 

SFairri.TPKE , 

del Oampo: Sein. 1928: Colon. 1930. 

SIPHONAPTBRA 

Carridn; Oox. Carrifin & Fox; Dickmans, 1927 2) 
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STREH8IPTEEA 

Pierce, 1914. 

TUTSAN01>TERA 

Uozier.]92tid.‘ Uood; Leonard, 1982c; Morgan; Buaseil; White. 
THYSVNUK^ ^ND COLLUMBOLA 

Folsom; Sein, 1980, {>. 

VERTEBRATLh (Birds, Toads & Lizzards) 

Dexter; Anonymoiih, 1918 a; Danforth, B.T., 1926 Leonard, 1938a; 
Bosenfeld, 1925< 1 ; Sein 1927: Smyth, 1920 6; Wetmore; Woleott, 
1923 d. 
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NOTES ON IN8E0T CONDITIONS IN PUERTO RICO FOR THE 
FISCAL TEAR, JULY 1931 THRU JUNE 1932 

By Mobtiicee B. Lkonabd 

Formerly Entomologist, Insular Experiment Station, Bio Piedras, P. B. 

This constitutes the third annual report by the writer on insect 
conditions in Puerto Rico. The first, for the fiscal year of 1929-1930, 
was published as part of the Report of the Division of Entomology 
in the Rept. Ins. Exp. Sta. P. R. for 1929-30, pp. 110-123, 1931. 
The second appeared in the Jour. Dept. Agr. P. R. 16(2): 121-144, 
1932. These two, together with the j)rescnt jiaper, constitute Insect 
Pest Survey reports for the three years covered by them. During 
this time the writer was acting as an official Collaborator of the Insect 
Pest Sur^ < T of the United States Bureau of Entomology. 

Aliho this third and last report by the writer includes notes on 
the occurrence and status of more insects on more food i)lants than 
the others, it still does not pretend to present anything like a com¬ 
plete picture of the activities or occurrence of even all of the more 
important injurious insects of the leading economic plants of the 
Island. Desirable as such a record would be, especially if followreJ 
out from year to year, it is impossible of accomplishment without the 
expenditure of much more time and money for travel and a greater 
number of competent observers than we have so far been able to 
obtain. 

The accumulating, recording and arranging of even so compara¬ 
tively few observations has necessitated the active help of a number 
of specialists. Most of the determinations or verifications of species 
unknown or doubtful to the writer have been made by the several 
well-known taxonomists at the U. S. Bureau of Entomology.^ In most 
cases this is indicated along with the individual records, as are also 
the names of certain other specialists not officially connected with 
the Bureau. The writer is indebted to Mr. Richard Faxon and his 
associates Messrs. Mills, Anderson, Harley and Oakley of the San 
Juan dfflee of the Federal Plant Quarantine and Control Administra¬ 
tion. All of these have obtained many records thru their official 
observations. The identifications of this material are by the special- 

9T 
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istB in Washington. The names of collectors or observers are in* 
dieated for the most part by their initials as follovB: 


C.G.A. Bs Anderson 
R.F. Bs Faxon 
A.G.H. BB Harl^ 
M.D.L. =B Leonard 


B.G.O. B= OaU^ 
A.S.M.BS Mills 

F. S. B=Sein, Jr. 

G. N. W. B= Wolcott 


Dr. W. T. M. Forbes of Cornell University has assisted in com¬ 
pleting the notes on some of the L^idcqptera hwetofore little known 
as far as pnblidied records were concerned. Prof. G. B. Crosby also 
of Cornell, has given much appreciated hdp in facilitating the prep¬ 
aration of the manuscript for publication. 


Autauta 

Dichomerig piperatus Wlsm., an alfalfa leaf-tyer, was destruc¬ 
tively abundant during July at Isabela, rendering the alfalfa unfit 
for feeding in one patch (G.N.W.). In August the leaf-tyer was 
found to be rather badly infesting a small ^cperimental patch at 
Maleza in the municipality of Aguadilla; this is in a rather isolated 
section containing many hat palms and little farming has been done 
there; the occurrence of the insect here in injurious numbers at 
some considerable distance from the only other nearest alfalfa grown 
at the Isabela Sub-station again raises the question as to what the 
natural leguminous food-plant really is (G.N.W.). 

Prodenia omithogaUi Gumi., the velvety cutworm, was abundant 
during July at Isabela attacking a wide variety of hosts including 
alfalfa, crotalaria and tomatoes, besides numerous weeds (G.N.W.). 

Tkenmsia gemmatUis Hhb., the velvet bean caterpillar, was 
abundant on the leaves of alfalfa and sword beans at Isabela during 
July (G.N.W.). 

Eeuteroseops uvidus Dist, A Mirid bug (H. G. Barber det.) was 
reported as infesting in small numbers the leaves and flowers of 
alfalfa at the Demonstration Farm at Arecibo on June 7 (G.G.A.). 
It was also collected by sweeping weeds at Santurce, June 29 (C.G.A., 

H.G.Barber det.). 

Algabbobo (Hymmaea Cowiaril L.) 

Mydoia decolor ZelL (Pyralidae, G.Heintich det.). 4 larvae found 
in 1 ont qf 6 pods examined at the Demonstration Farm at Arecibo 
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Steffianoderet bvscki Hopk. (Scolytidae, M.W.Blaekin8ii det) 
heavily infestiiig 6 pods examined at the Demonstration Farm at 
Aredbo on Mar. 8 (C.G.A.). Not in Woteott’a ''List!” 

Annona Sfp. 

Soisseiia hetnispherica Targ. (Mlorrison det) lightly infesting the 
leaves of a corazdn tree (A. retieidata) at CorozM, Feb. 9 (C.G.A.}. 

Bepkrata euhetuis Ashm., a Enrytomid, (Mnesebeck det.) infest* 
ing 1 out of 4 fmits examin^ at Yillalha, Oct. 27 (C.G.A.). 

Pseitdocoeeus nipoe Mask. (Morrison det.) lightly infesting the 
foliage of a tree at Coroz&l, Feb. 9 (G.G.A.). 

Pseudoaonidia artieulatu^ Morg. (Morrison det.) 3 out of 14 fmits 
infested at Ponoe, Jan. 8 '(B<G.O.). 

Empoasea n. qt. rdated to mimuenda Ball (P.W.Oman det.) 
breeding in moderate numbers thraout the year on the foliage of 4 
trees of A. diversifoiia at the Station grounds at Bio Piedras (M.D.L.). 

Patara albidvla Westw. (Fulgoridae, P.W.Oman det.). A few 
adults on ‘he leaves of the above trees, May 20 (A.S.M.). 

tHpahodeM n. (Miridae, H.H.Enight det.) bred more or less 
continuously thraout the year on the foliage of the 4 Anona divergi- 
foUa trees at the Station; both adults and nymphs in all stages 
could always be found in small to moderate numbers upon examina¬ 
tion of the leaves; the njrmphs are whitidi and somewhat powdery 
in appearance; the eggs are undoubtedly inserted in the leaf petiole 
or in the mid-rib but a search was not made to determine this point. 
The insect was also noticed thraout the previous year which was the 
first time it had been reported from Puerto Bico. 

Avocado 

Psevdoeoccug nipae Mask. (Morrison det.) so badly infested the 
leaves and twigs of a small tree at Mayagues on Dec. 12 that it was 
practically dead (A.G.Hi.). 

Empoasea nunuenda Ball (P,W.Oman det.) A moderate number 
of adults and nymphs found feeding on the leaves of a tree at San- 
tnree on Mar. 1 (A.SM.). 

Banana 

CosmopoUtes sordUhts Germ., the banana root-weevil, has appar¬ 
ently been about as injurious as during the past year. It of course 
affects pie-wteina to which it often seems .to do somewhat more 
damage than to bananas. 



100 THB JOIJBNAL OF THK DKPABTllBNT OF AOBIOUUTUBB OF P. B. 


Ttitphonua paUidtaut Chevr., a Cnoujid, (W.S.Fisher det.)- 1 
adult was foxmd in a decayed flower-stalk at Bayaiu6n, May 15 
(C.G^.). 

Bothriocera venota Fowl., (F.W.Oman det.) a Fnlgorid; small 
number of adnlts found on the leaves of 5 plants at Bayam6n, Apr. 
8 (U.G.A.). 

Hotnophysa dolotdUs Moschler (W. Schaus det.). A small num¬ 
ber of adults of this Pyralid on the 5 plants mmitdoned above. It 
was also taken at light in Bayamon, May 15 (Schaus det., C.G.A.). 
Apparently previously recorded only from the type material, but Dr. 
Forbes found the species common and apparentiy general in 1930. 

Bean (Lima & Stbino) 

Tetranychus sp., a mite (H.E.Bwing det.), was found infesting 
the leaves in most lima bean fields at Loiza examined during Januas^’’; 
a few of the leaves had turned yellowish but the damage was onlv 
slight (A.S.Mms). 

tHydliodes n. sp. a Mirid (n.H.Knight det.) generally distributed 
during the end of August in moderate numbers on the underside of 
the leaves of a small patch of pole limas at the Station in Rio Pie- 
dras; no nymphs were present; adults also on a small adjoining 
patch of okra. Both plants were only 25—30 yards away from 4 
Anona ^versifoUa trees on which the bugs were breeding. 

Agromym inaequdUs Mall, a bean leaf-miner (C.T.Greene det.) 
infesting with blotch mines practically all the leaves in a small garden 
patch of limes in Rio Piedras, Jan. 15 (R.P.). Blotch mines in bean 
leaves have been observed in various places thruout the year in 
moderate numbers and it is presumed that they are made by this 
species. 

Aphit rumieis L. in considerable numbers on a small patch of 
pole limas at the Station at Rio Piedras early in Sept. (M.D.L.) and 
lightly infesting a 2-acre patch of limas at Loiza, Nov. 6 (A.S.M.; 
P.W.Mason det. both records). 

Jfepoura vtcme Kalt., an aphid (P.W.Mason det.) lightly infested 
lima bean pods near IMo Piedras Feb. 26 (R.F.). Apparently not 
previously reported from P. R. 

Myzus probably n. f^., an aphid (P.W.Mason det.) moderately 
infesting a patch of string beans at Adjuntas, Mlar. 21 (R.G.O.). 

Fieudocooeus virgatus Ckll. (Morrison det) lightly but generally 
infMang a small p^tch of pole limas at the Station at Rio Piedras 
Ssjpt 8 (M.D.L.) and lightly infesting the pods of limas at Loiza, 



NOTES ON INSECT CONDITIONS IN FUERTO BIOO 


101 


AgdUUa dlbidula Uhler, a leafhopper (P.W.Oman det.) lightly in¬ 
fested the leaves of lima beans, cassava melon and tomatoes at Jjoisa, 
Nov. 6 (A.S.M.). 

Thyantor perditor Fab., a Pentatomid (H.G. Barber det.). Adnlts 
in moderate numbers on the leaves of a 3-acre lima bean patch at 
Loiza, Feb. 7 (A.S.M.). 

Laehnopug eurvipes Fab., (L.L.Bachanan det.). Several adults 
of this weevil found resting on plai ts in a 1-acre patch of limas at 
Vega Baja, Nov. 24 (A.S.M.). 

Laphygma fritgiperdu A&S. (W Sehaus det.) lightly infested the 
pods in a 1-acre patch of limas at the Substation at Isabela, Jan. 12 
(C.G.A.). 

Phytomctra oo (Varner, a Noctuid (W. >Schaus det.), lightly in¬ 
fested a small garden patch of limas at Rio Piedras, Jan. 15 (C.G.A.). 

Xezara iiindula L. (H.G.Barlier det.) moderately infesting the 
leaves and pods in an acre of limas at Rio Piedras, Dec. 12 (A.S.M.); 
Nezara i'iridula L. occurred in small numbers of adults on the leaves 
of a 3-aC(« patch of lima beans at lioiza, Feb. 7 (A.S.M., II G.Barber 
dct.1. 

EWpes mimta Scudder, a Grjdlid, (A'.N.Caudell det.) found on 
a lima bean leaf in a small patch at Vega Baja, Vov. 24 (A.S.M). 

('ycloneda limhifer Csy. (B.A f*hapin det.) on a leaf in a small 
patch of limas at Rio Piedras, Jan 16 (A.S.M.). 

Varpeimehaea pendula Bezzi (Sapromyzidae, Aldrich det). A 
few larvae, from which adnlts were reared, in the pods in a hamper 
of limas at Isabela, Mar. 24 (C.G.A.). Apparently new to P. R. 

(JaUosobrtechns ckinenstH L. (H.S.Barber det.) found in small 
numbers in lima beans grown in Ponce, and kept in the Office, May 
25 (R.G.O.). See also under “Miscellaneous.” 

Corythucka gossypii Fab. was apparently generally distributed 
and more or less injurious to lima and string beans as usual thruoiit 
the year. 

Empoasca fabcdis DeL., the common bean leafhopper was generally 
distributed and present in its usual numljers thruout the j^ear, often 
doing much damage to plantings during the drier periods, especially 
where th^ were unsprayed. 

Lamprosetna indicata Fab, the bean leaf-webber, was undoubtedly 
more or less injurious wherever beans were grown; it moderately 
infested pole limas at the Station during July and August but seemed 
to increase somewhat so that it was often doing conmderably injury 
to all limn bean fields examined in Nov., Dec. and Jan. at Rio Pie- 
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dras, as wdl as at Vega Baja, Loiza and Isabda. The moths were 
fair^ ooDUKHL at light Sept 25-27 at Puerto Beal, Vieqaes Id. 
(M.D.L.). 

Larvae of a Eulophid, Orotiosmyia nigricans How. (Muesebeoh 
det) found feeding on larvae of Lamprosoma indicata F. at Bio 
Piedras on Jan. 15 (C.G.S.). Apparently not before recorded from 
Puerto Bieo. 

Ooniurvs proteus L., the bean leaf-roller, was also general but 
observations would indicate only light to moderate damage to Urnas 
at Bio Piedras, Cidra (1 larva out of 100 plants examined by Mills) 
and Loisa. 

Ceratoma mfieomis Oliv., a bean leaf-beetle, was present to some 
extent in a number of fields examined; it was reported as moderately 
infesting a 2-acre fidd of limas at Loiza on Jan. 8 and lightly in¬ 
festing a 1-acre fidd at Bio Piedras on Jan. 1 (A.S.M.). ni 

Didbrotiea graminea Baly, was undoubtedly general thruont the 
year as has been the case the past few years; it did considerable 
damage to the blossoms and leaves of pole limas at the Station and 
was reported as doing considerable damage also to snap beans at 
Orocovis on Feb. 2 by MSUs. 

Bean pod-horers. The comparative abundance of the 3 lepi- 
dopterous pod-borers most commonly found in lima and string beans 
was somewhat different than during the previous year. A report 
prepared by Messrs Faxon and Mills of the P.Q. & C.A. office in San 
Juan, altho it covers primarily the shipping season for green beans 
to the States—^Nov. 1 to Mar. 31—^fairly well summarizes the situa¬ 
tion for the period of the whole fiscal year; it is as follows: 

“FundeUa cistipennis was usually present in small numbers in 
lima beans that were being shipped to the States. In previous sea¬ 
sons EtieUa zinchencUa Treit. appeared to be more prevalent than 
Fnndella, but this season the situation was reversed as PVmdella larvae 
were found to be more frequently in the pods of lima beans than 
either Maruea testvlaUs Geyer or EtieUa zinekeneUa. The infesta¬ 
tions of Fundetta dstipenms were light, the highest being 3 per cent 
found in a hamper from Isabela. It was found to be present in ship¬ 
ments from Loiza, Vega Baja, Arecibo, Isabela and Adjuntas. Fifteen 
collections were forwarded to Washington for determination and 

3 ’ more could have been sent from other shipments. EtieUa 
entUa was found only in 3 shipments of lima beans and 4 of 
gandnles (pigeon peas).” 

*‘MwnuM testuUdit was difficult to find until January, 1982 and 
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usually light. This was particularly true of gandules as only one 
iutorception was made in cull pods at Arecibo, altho hundreds of 
boxes were shipped to the States. Practically the only serious in- 
festatiim in lima beans was found at Cidra, Feb. 26, where 11 per 
cent of the pods in a 3-aore field of burii limas were infested with 
Mamca larvae. Sixteen collections were sent to Whshington for 
determination from beans grown at Loiza, Bio Piedras, Vega Baja, 
Arecibo, Isabela, Cidra and Cayey.” 

It is interesting to note that only 1 moth of EtieUa zinckenella 
was taken by the writer daring three nights of collecting at light at 
Puerto Beal, Vieques Id., Sept. 25-26, year. 

An adult of Microiracon thurberipkagae Maes. (Mhiesebeck det.) 
reared irom a larva found on a larva of Marvea testvlaUs Gteyer in 
a hamper of lima bean pods from Vega Baja, Mar. 24 (C.G.A.). 
Three larvae of this parasite were also found infesting 1 out of 20 
larvae of Ifaruca testulaUs in lima bean pods at Cidra, Feb. 2 
(A.S.M.). The first record for Puerto Bico; Bruner has recently 
recorded it from Cuba from the same host. . 

Beet 

Disonyeha laevigata Jacoby was observed lightly infesting a small 
patch of beets at Jayuya on June 14 (B.G.O.) but was undoubtedly 
generally distributed and injurious as usual to beets, swiss chard and 
related crops. (See also *‘Micellaneons”). 

Bidens phiOSa baduta 

Thrips dbdonAnalis in moderate numbers in the fiowers at Bio 
Piedras on May 31 (A.S.ML; J.B.'Watson det). 

Protalebra brasilientis DeL., known to be a minor pest of sugar 
cane, continued to be abundant thruout this past year as during the 
previous one on all patches of the weed at El Morro in San Juan. 
It seemed to be very scarce if at all present at the Station in Bio 
Piedras on the same food-plant , 

Books 

Bkixopertha dominiea Fab. (B. pusUla Fab. is a syi^onym, A.J. 
Mutohler det) according to Dr. Wm. A. Hoffman has done eonrid- 
crable damage to the books in the library of the School of Tropical 
Medicine thruout tlm year and for a couple of years previous. It is 
a cosmopolitan Bostrychid be^e injurious to lumber. 
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BoUOAINTIIiLU 

Orthesia insignis Douglas was reported as badly mfestiiig a large 
vine at a home in Santurce on Apr. 20 and on Apr. 22 specimens 
were received from Bayam^n with the statement that an unidentified 
tropical ornamental was rather badly infested. 

Cabbage 

PluteUa fmcvlrpemis Curtis, the diamond-back moth, was observed 
in a number of places and was presumably as common and injurious 
as formerly. 

A slug, VeromcMa occidentdis Guilding, reported as doing con¬ 
siderable damage to cabbage, but also eating holes in green tomato 
fruits in a 1-acre garden planting at Trujillo during April. 

Corythdca planaris Uhl., the eggplant lace-bug, was foun^*in 
small numbers, adults, in a planting at. Ponce on May 14 (B.G.O., 
H.G.Barber det.). 

‘ Cacaba TUBEBOSA(Lam.) Britton 

Alysia andis Cress, was found on several plants at Ponce m 
June 28 (B.G.O., Muesebeck det.). 

Canna 

Cdpodes ethUus Cramer, the canna leaf-roller, became destruc¬ 
tively abundant during July on a number of plants at Isabela, aver¬ 
aging 1 or 2 larvae per plant (G.N.W.); it was observed in several 
other localities also. 

FrankUnieUa insdaris Franklin. See under “Bose” for note on 
damage to canna blooms. 

Cabbot 

System basdis Duv. was observed in large numbers on the leaves 
in a 1/10-acre planting at Jayuya on June 14 (B.G.O., H.S.Barbcr 
det.). 

Cashew nut (Amcardium oeddenide L.) 

Selenothrips ruhrocinctus Giard, the red-banded thrips, defoliated 
several trees at Bio Piedras in September and was again observed 
infesting the new foliage on the same trees the following February; 
in April a tree in another place near Bio Piedras was badly infested 
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Cassava 

Saissetia oleae Bernard so badly infested several considerable sized 
plantings from 6 months to 1 year old at the Manicomio near Bio 
Piedras the latter part of July that many of the plants were mitirdy 
devoid of leaves and in a dying condition; several branches sab* 
mitted for identification were badly enomisted with the scales m 
all stages of growth (S.^fo]inary). 

An unidentified whitish scale was also present in the above in¬ 
festation but apparently not as abundant as the other altho one of 
the branches brought in was badly infested. 

Lonchaea chalybea Weid., the cassava shoot-borer, was received 
tmder date of Oet. 2 from the Agricultural Agent at Bayam6D who 
stated that for some little Jme the insect had been very common in 
all the plantings in the district and had considerably reduced the 
yield. 

Cryptosephalus tristiculus Weise, a Chrysomelid, (H.S.Barber 
det.), was found, 1 adult, on a leaf of one plant Apr. 29 (C.G.A.) 
at Lares. 

Aphod 'IS lividus Oliv. was found, 2 adults, on a plant at Santurce 
on June 29 (C.G.A., H.S.Barber det.). 

Bed-spiders, Tetravyehus sp., were more or less injurious as usual, 
especially during the drier periods. 

Cassia siakea 

Asterolecanium pustulans Ckll. was observed to be badly infesting 
several ornamental trees at the Director’s home on the Station 
grounds on May 6 at ^o Piedras (F.S.). 

Castor Bean 

Corythueha gossypii Fab. was more or less abundant on nearly 
all plants observed in various parts of the Island thruout the year 
as is usual 

Casuabina EQUiSETiFoiiiA Forat 

This tree which is widely grown in Pfkerto Bico as an ornamental 
and as a wind-break for citrus had heretofore been considered as 
practically if not entirely immune from insect attack in the Island. 
Continued obsmration has finally disclosed the following insect pests: 

Icerya pvreihasi Mask., the cottony cudiion—scale was first found 
in very se^ numbers in Santurce in October but during the late 
winter and q>ring and early Biumn«r it became generally distributed 
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and often injnrioaa on ornamental eaaaarina trees and hedges thm* 
out San Juan and Santoree south to at least Mkrtin Pefia and also 
infested 'wind>breahs in senreral oitms groves in Palo Seoo^ Bayamdn 
and Dorado. 

leerya mmserratensis B.& H.,another mealy bug Trliidi has been 
Itmg known to infest Ficus ititida or West Indian Laurel (whieh see) 
in Puerto Bioo was brought in on April 10 by Edumudo Martinea of 
the Insular Forest Service as moderately infesting all the casuarina 
trees in the Plaza at Gayey. He stated that there had been some 
rain there recmitly and that the insects were apparently some* 
what less numerous than at a previous inqiecticm about 3 weeks or 
t, month ago. 

Howardia bidavis Comstk. (Morrison det.) was found infesting a 
number of trees at the Scoville place on the Carolina road near Bio 
Piedras (G.N.W.); it was also collected in modante abundance on 
several small trees at the Forest Service Station at lUo Piedra* tm 
Mhr. 29 (M.D.L.) 

HemieMofuupis minor straehani Cooley (Morrison det.) was alio 
collected from one tree lightly infested at the Forest Service Station 
on Mar. 29 (M.D.L.). 

Diaprepes spengleri L adults were observed in considerable num¬ 
bers in copula and aparently feeding to a dight extent on a hedge 
near San Juan on Mky 7 (M.D.L.) 

Gedho Hehbb4 (Turpinia panieulata Vent.) 

HypsiphUa grandetta Zell., a lepidopterous shoot-borer (Heinrich 
det.), was reported on June 11 as injuring to a considerable extent 
about 4,000 trees planted am<mg coffee for shade at Jayuya and on 
June 29, 1931, 1,000 young trees recently planted in a coffee finca at 
Adjuntas. In mid-July F. Sein Jr. reported that a number of young 
trees were moderately infested in the Rural School planting in Lares. 
This pest was also generally present and badly skeletonizing these 
shade trees in anolher large coffee finca (Hacienda Carmelita) in 
the general vicinity of Aidjuntas in September. 

Celert 

A mealy-bug, presumably Pseudoeoeeus eitri Bisso, was found on 
July 2 to 1w moderatdy infesting several plants ((me badly infested) 
at the Station grounds in Bio Piedras. The bugs were (dustered at 
the base of the plants just above the ground and a few were on the 
roeti. There is only one previous record lor celery in Puerto Bieo 
—cellscted T, R Jones, July 8,1912, Bio Piedras, Morrison det 
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Chaloas EZOnOA 

Coccus viridis Green, the green scale, was observed on the leaves 
and twigs of one bush at Vega Baja on Dec. 29 (B.F.). 

Chatotb 

Margaronia uitidalis Gr. 2 larvae in a erate on Feb. 26 for ship¬ 
ment to the States (G.G.A., Sohans det). 

GmOK PEA 

Bhizopertha dominicana Fab., a Bostrychid beetle, was found in¬ 
festing about 10 per cent of the peas in a small package in Santurce 
on Nov. 11 (R.G.O., W.S.Pi8her det.). 

Cephalonomgia gaUicola Ashm., (Muesebeck det.) was lightly in¬ 
festing a package the same package (B.G.O.). Not in Wolcott’s 
“last”. 

GhXKXHiATE 

OryzwpMus surinamensis L., the saw-toothed grain beetle, was 
found, se eral adults, larvae and pupae, in the chocolate coating of 
candiea from Switzerland via New York about a year previous (A. 
S.M., Fisher & Boving det.). 

Laemopidaeus minutus Oliv. (Fisher det). An adult on choco¬ 
late cake in a restaurant in San Juan, June (G.G.A.). 

GHBTSOBAIjANUS icaoo L. 

Nessorhinua wipes A. &S. (Membracidae, P.W.Oman det). A 
few adults on the stems of hicaco at Arecibo, May 20 (G.G.A.) Not 
in Wolcott’s “List”. 

Gtfbus 

loerya purehasi Mask., the cottony cushion-scale, was first dis¬ 
covered in considerable abundance on a number of grapefruit trees 
in a large grove at Palo Seco on April 2. Gontinued search from 
then on to the mid of June diseovmred infestatioa in grapefruit groves 
in Bayamfin and Dorado, 6 in all, and«on many ornamental citrus 
trees tfamont San Juan and Santurce south to at least Martin Pefia. 
In 3 or 4 of these groves the infestation developed rapidly to con¬ 
siderable proportions but it was largely checked by the end of the 
year iqirEyiiig, native natural enemies and the prmnpt introduc¬ 
tion of tihe Ausbralian or Yedalia ladybeetles. The most efficient 
and widespread parasite was a Phorid fly, Synettrs ooeeipMu Goq., 
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which was present in nearly every infestation fonnd on all food- 
plants, often killing as high as 50 per cent of insects in large 
individual colonies. Other natural enemies were the lace-wing fly, 
Chryaopa coUaria Schneider, the common Coccinellid, Cycloneda aan- 
guinea L. and often where well-established dense colonies were present 
the scavenger and scale-feeding caterpillar, Ereuntia minuacula 
Wlsm. Food-plants other than citrus were: Australian pine, Co- 
attarina eguiaetifoUa; rose; g^egQ, Polaitia guUfoylei; gaUito, Apoft 
grandiflora; pigeon pea; Ii&ria, CaUoj^yllum antiUanum; and 
Acalypha sp. 

Aaynapia ciirinae Felt an Itonid cambium miner found in July 
in grapefruit twigs at Isabela; the pink maggots formed cocoons in 
the soil on July 11 and 2 adults emerged on July 15 (G.N.'W.). 

A snail, as yet undetermined, of small size, skeletonized the leaves 
in a seed-bed of several thousand grapefruits at the experimental 
plantings at Trujillo Alto the end of August; the seedlings were 
not more than 6 ins high and were generally infested, about 5 wr 
cent being killed before control measures could be applied (E^. 
Twight). 

A mite, Uropoda sp. (H.E.Ewing det.) found infesting the skin 
of 1 out of 50 grapefruits exammed at klhyaguez on Jan. 22 
(A.G.n.). 

Catyclyata miralia Moscliler (Wm. Sebans det.) a Pyralid moth 
taken on a kumquat leaf at Rio Piedras Mar. 15 (A.S.M.). 

Laehnopus curvipea Fab., a weevil, was reported by Dr. Wolcott 
to be locally more abundant around Isabela during July than the 
common “A'aquita”, IHaprepea spenglen, which causes the bulk of 
the injury to citrus foliage. A small number of adults were fonnd 
on grapefruit leaves at Barceloneta on May 10 and a few eating the 
leaves in a grove at Vega Alta on May 15 (C.O.A.). 

IHaprepea spengleri L. and its varieties was about as abundant, 
with local variations, as usual thruout the citrus section, doing con¬ 
siderable damage to foliage and often causing very young fruits to 
drop by cutting them off at the stem attachment. In general the 
season of greatest abundance of adults was apparently April or May 
into June or July. Dr, Wolcott reported that in September adults 
were less abundant at Isabela and only 1 or 2 egg-clusters could be 
found after several hours search on a certain day, whereas many 
were found toward the mid of August in the same place in a much 
shorter time. 

Ei^thalmodea roaeipea Chev., the ‘*vaquita verde" beetles were 
present during the qiiing and early summer as usual doing injury 
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to eitruB foliage; thsy were observed as especially abundant in Lfoy 
in sevend grapefniit groves in Palo Seco, Manati and Vega Alta. 

Blossom ihrips were conunon in various parts of the citrus section 
during a considerable blossoming period from April into May. 
Specimens were identified by J.R.Watson as FrahkUnieUa ddfficiUs 
Hood and F. insularis FUn. The latter is the common black blos¬ 
som thrips thmout the West Indes. F. cubensis Hood, a yellow 
species, was also apparently involved. It should be here noted that 
the writer overlooked in a note on citrus thrips in Puerto Rico 
(Jour. Econ. Ent. 25(4): 934-935, 1932) that Dozier had listed F. 
iritiei Fitch as taken in grapefruit blossoms at Trujillo Alto (Jour. 
Dept. Agr. P. B. 10(3&4) ;280, 1926, issued 1927). 

PapiUo andrugevs Gr., the orange dog, was reared to adult on 
July 12 from a caterpillar found on grapefruit foliage sometime 
previous in Isabela; 2 other caterpillars brought in on the 12th 
(G.N.WL). 

Corythucha gossypii Fab. was observed in several places from 
time to time infesting both grapefruit and lime and citron foliage 
but more abundant and actively breeding on the last especially at 
Palo Seco and Bio Piedras. 

Fecel j minor Voll. (Pentatomidae, H.G.Barber det.) adults 
found in small numbers on the fruit in an orange grove near Ponce 
and in tuo groves near Penuelas on Jan. 25 and on Miarch 8 (B.G.O.). 
Adults were very prevalent during January and February iu the 
Ponce district on wild oranges causing about an 8 per cent loss of 
fruit. Not in Wolcott’s “List.” 

Dialetirodes citrifolU Morg., the cloudy winged whitefly, heavily 
infesting the leaves of two lime trees at Ponce on April 8 (B.G.O., 
Miorrison det.). 

Pseudocoeeas citri Risso, the citrus mealybug, was observed to be 
fairly common on the larger branches of grapefruit trees in several 
groves in the eastern part of the citrus section. 

Pieeostemvm subuUrtum Thunb. (Pentatomidae, H.G.Barber det.). 
1 adult on a grapefruit leaf at Bayamon on June 12 (C.G.A.). 

Toxoptera aurmtii Boyer was moderate to abundant on new 
growth during the Earing in grapefruit in several sections, being 
especially noted at Arecibo, Bayamdn imd Manati. 

Aphis gossypii Glov., the mdim aphid, heavily infested the tender 
shoots and leaves of many young grapefruit trees at Afiasco on Jan. 
27 (A.G.H., P.W.MBSon det.). Apparently the first record of injury 
to citrus iu Puerto Bico. 
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Al&Hrothrixus howardi Quaint. (G.B.Merrill det.) was observed 
in moderate numbers on grapefruit leaves on several trees in a large 
grove in Palo Seco during April and on one tree in a grove at Toa 
Baja in May (A.S.ML, M1D.L.). 

Eugmthodus guajanae DeL. (Cicadellidae, P.W.Omau det.) an 
adult on a grapefruit leaf at Bayamdn, May 15 (G.G.A.}. 

Dikraneura {Hyloidea) depressa MicAtee (Cicadellidae, P. W. 
Oman det.) in small numbers, adults, on several grapefruit trees at 
Arecibo, Apr. 5 (E.P.). Not in Wolcott’s “List.” 

Etnpoasca rmnuenda Ball (Cicadellidae, P.W,Oman det.) present 
in small numbers as adults on grapefruit loaves in a grove at Areeibo 
on Apr. f) (t’.G.A.). Not in Wolcott’s “List.” 

Ormerm infuscata Stal (Pulgoridae, I’.W.Omau det.). Several 
adults on grapefruit leaves at Arecibo, Apr. 5 (C.G.S.). 

Ormenis qiiadripiinciata Fab. (Fulgoridae, P.W.Oman det.) a few 
adults on grapefruit leaves at Bayamon on Apr. 8 (A.S.M.). 

Delphacodes sp. probably new (Fulgoridae, P.W.Oman det.)—an 
adult on a grapefruit leaf, Bayamon May 15 (C.G.A.). ^ 

Eepantheria icasia Cram. (Arctiidae, Scliaus det.)—an adult 
reared from a larva on a grapefruit leaf, Bayam6n, May 15 (C.G.A.). 

Edessa cornvta Bunn. (Pentatomidae, H.Q.Barber det.) in small 
numbers as adults on grapefruit leaves on several trees at Bayamon 
on Apr. 15 (C.G.A.'I. 

BhapUnuR torqvaivs Oliv. (Otirculionidae, lj.L.Buebanan det.) 
in small numbers on grapefmit leaves at Las Marias, Mby 3 (C.G.A.V 

Brentvs volvulus Fab. (Brentidae, L.L.Buchanan det.) adults 
found on grapefruit blossoms at Ma.vagiiez, May 17 (A.G.H.). 

Chiormpis citri Comstock, was common to abundant on the trunks 
and larger branches of many grapefruit trees examined during April 
and May in groves at both Palo Seco and Bayamon; a considerable 
percentage of the male scales had parasite emergence holes. 

Ceroplastcs florideusis Comstock, the wax scale, was present in 
small numbers on a few grapefruit trees in a grove at Palo Seco 
and was also observed in one or two otlier places in the eastern part 
of the citrus section. 

Anastrepha sp. the west Indian fruit-fly was found lightly in¬ 
festing a few grapefruits in one grove near Mayagiicz and in two 
groves near Arecibo in April. 


Coconut 

Jispidiotus destmetor Sign., the coconut scale, was reported by F. 
Mendez, Coconut Specialist at the Station, as being not nearly so 
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abundant at Cabo Bojo in September as it had been 5 or 6 months 
previously. On Sept. 26, as far as could be observed practically 
every coconut palm on Vieques Island was more or less infested, 
those towards the eastern and drier end of the Island especially so, 
many palms having a sickly and yellow appearance and in some 
cases even the fruits were encrusted with the scales. 

Coffee 

Leveoptera coffeella Staint., the coffee leaf-miner, was generally 
distributed and quite abundant thru the whole of the Hacienda Car- 
melita, a large coffee farm in the vicinity of Jajmya, visited Sept. 
9-10 but apparently not mueh damage was being done to bearing 
trees. According to Vicente Medina, Coffee Specialist at the Insular 
Experiment Station, the leafmincr was more abundant during Dec. 
and Jan. than the two previous months due to generally dry weather 
thruout the coffee growing regions. 

Coccus vitidis Green, the green scale, was general tho not very 
abundant thruout the Ilaeieuda Carmclita on the visit referred to 
above, the younger shoots ami leaves being more infested than older 
parts, as is usual. 

Psyclif loeiua i>tri>onaU<< tlrote, a Coffee &tem-borer was received 
under datt of Sept. 29 in injured branches from the Agr. Agent at 
Corozal with the statement that considerable dama"e was being done 
by the hollowed-out branches being broken off vheii they were bent 
down by tho jiickers. 

Apate francisca Fab., a coffee stem-borer, was reported by Vicente 
Medina of the Station staff as damaging some trees on a farm at 
Adjuntas on April 18. 

Psyllia mintiticona Cwfd. present in small numbers as adults on 
coffee leaves at Adjuntas April 14 (B.G.O., P.W. Oman det.). 

Bothriocera venosa FowL (Fulgoridao, P.W.Oman det.), in small 
numbers as adults on coffee leaves at Adjuntas, April 14 (R.G.O.). 

Scymnillodes gilvifrons Chpn. (Nitidulidae, E.A.Chapiit det.) 
on coffee leaves at the Torres tinea at Adjuntas, April 14 (E.G.O.). 
Not in Wolcott’s “List.” 

Psorolyma masrillosa Sic. (Coceinellidae, B A.Chapin^ dot.) in 
small numbers on the leaves out of 30 plants examined at Utuado on 
May 17 (R.G.O.). 

Corn 

"teliothis obsoleta Fab, the corn earworm, infested practically 
every ear of sweet com at Isabela during September (O.N.W.); the 
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ears in 4 boxes of com from Afiasco examined Mlar. 7 were heavily 
infested (A.G.H.). 

Diabrotiea graminea Baly was abundant and injurious to com 
at Isabela during July (Q.N.'W.)* 

Disonycha laevigata Jacoby present in large numbers on corn 
leaf-sbeaHis at Loiza on April 11 (G.G.A.). 

Peregrinus maidis Ashra. adults common on leaf-sheaths of 
several plants at Loiza Apr. 11 (C.G.A.). 

Solubea pugnax Fab., (n.G.Barber det.) in small numbers as 
adults on corn leaves at Jayuya on May 14 (B.G.O.). 

Oriua {Triphleps) insidiosus Say (Anthocoridae, H.G.B8rber det.) 
adults common on leaf-sheaths of several plants at Loiza, Apr. 
14 (O.G.A.). 

Laphygtna frugiperda A. & S. moderately infesting com ears at 
Loiza, Ai)r. 11 (C.G.A.). 

Oscinella coxendix Fitch. (J.M.A.ldrich det.) common on leaf- 
shcaths of several plants at Loiza, Apr. 11 (C.G.A.). This speciip 
is little-known in Puerto Bico. 


Cotton 

Pectinophora gossyjnella Saund., the pink Iwllworm, was much 
less injurious to this past year’s crop than to that of the previous 
year; the explanation for this is not clear. The clean-up, altho not 
carried out as thoroly as had been hoped for on the crop remnants 
from the previous season, might have been resi)onsible for some 
reduction in the pink bollworm population. The acreage in cotton 
was greatly reduced, however, ei^eeially in the South Coast and 
theoretically there should have been a greater infestation. As an 
example of the reduced infestati<m it may he stated that as late 
as Jan. 20 J. Pastor Bodriguez, Cotton Specialist at the Station, 
reporteil a l-aere field in the South Coast, which last year had been 
very badly infested, to show less than 1 per cent of tlie bolls infested 
and a nearby field only aboitt 5 per cent. (For a more com]>lete 
account of conditions covering the infestation of the previous crop 
thra picking into the fall of 1931 on the North Coast see Leonard 
in Jour. Dept. Agr. P. B. 16(1): 65-73, 1932). 

Alabama argiParea Iliibner, the cotton leaf-worm, was also much 
less numerous and injurious than during the previous crop; it was, 
in fiict, practically negligible; two small outbreaks were reported 
from*'the South Cx>ast during the latter part of December and the 
middle of January but these were easily controlled by two applica¬ 
tions of poison. During July (on the previous crop) it was destnio- 
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tire ihraoat the whole North Coast bat most injorious around Isabela 
and Camu7; during August the attacks naturaUy abated on the 
North coast due largdy to the fact that most of the plants by that 
time were old and no longer succulent According to F.E.Rorke of 
the San Juan Ginnery at least 80-85 per cent of the crop had been 
picked by the end of August in the North Coast but the leaf-worm 
continued active until at least the mi4dle of the month around 
Manati and apparently there was a certain amount of leaf-worm 
feeding in several other localities. 

Dysdercus spp., mostly D. andreae L, the common cotton stainer, 
with occasionally undoubtedly a slight intermixture of D. neglect its 
Uhl. were more or less abundant on cotton bolls as usual, especially 
during the end of the cron, but altho they are responsible for some 
staining of the lint no attempt has been made to estimate how much 
damage is done. 

Empoasca ep. leafhoppers were always to be found as usual in 
small to moderate numbers in all stages on the plants. Altho the 
Puerto Rican specimens have never as yet been specifically determined 
they pro< ably belong to E. gossypii DeL described from Haiti in the 
April lhd2 number of this Journal. 

NepHjula gossypii Fbs. & Leon., the cotton leaf-miner, was present 
apparently in about the same numbers on the So<ith Coast as during 
the previoiu year but aa before was not observed to occur in the 
North Coast 

Ephestia eauteUa WUc. (Pyralidae, Heinrich det.). A few adults 
observed on several tons of cotton seed cake at the Ginnery at Hato 
Bey on Mar. 9 (A.S.ML); an adult was also taken on a sword-bean 
leaf at Areeibo on Mar. 8 (C.G.A.). 

ObOTAIjABIA 

Vtethesia omatrix L., the rattlebox moth, was reported as very 
abundant by Dr. Wolcott the middle of Oct., the caterpillars search¬ 
ing for food in great numbers on the beaches at Isabela; the moths 
were also commlon at lights at Isabela. This species was more or less 
injurious as usual to Crotalaria grown for seed thruout the Island. 

Neeara vMdula L. was present in large numbers, both as nymphs 
'and adults, on the leaves and pods on the Preston farm at Naguaho 
on June 3 (G.G.A., H.G.Barber det.). 

Neeara marffinata P. de B. Many specimens dustered on a single 
pod at Isabela in July (G.N.W.). 
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Gbafb 

ApJUi Qlmoitenam Shimer, the black grape aphid, was present in 
small numbers mi several vines in an arbor at Ponoe early in March. 
It was also abundant on the tender dioots of a fairly large arbor at 
Pnerto Beal, Yieqnes Island, Sept. 8. 

Gbabsbs 

Seapteriscua didacfylua Scudder, the change, did considerable 
damage to the St. Augustine grass in the fairways on the golf course 
at San Juan during dry weatiier in the spring of 1982. 

CieadeUa simUia Walker (P.W.Oman det.) adults were very 
abundant on mallojillo or Para grass, Panicum harbinode, at Baya- 
mdn, May 15 (C.a.A.). 

CoUaria deoaa Dist (Miridae, H.G.Barber det.) adults numerous 
on Pars grass at Bayam6n, May 15 (C.G.A.). Not in Wolcott’s 
“last” 

Zeltts aubimpreaaua Stal (H.G.Barber det.) adults numerous on 
Para grass at Bayamdn, May 15 (C.G.A.). Not in Wolcott’s “Tiist.” 

Catorhintha qvttvJa Fab (n.G.Barber det.) a small number of 
adults uu grass at Ponce, June 8 (R.G.O.). 

Mormidea cuhroaa Dallas (H.G.Barber det.) present in moderate 
numbers on grass at Ponce, May 13 (R.G.O.). Not in Wolcott’s 
»‘List” 

Psora nhaeopteraUa Guen. was reported on July 8 as injurious to 
“gramma” grass (St. Augustine grass) at Isabela. The grass on a 
large lawn was worse affected in the shade than in the sun (G.N.W.). 

Guava 

Leptomaatix dactylopH Howard (Encyrtidae, Muesebeck det.). 
A pupa found in a guava fruit infested with Anaatrepha sp. larvae 
(C.G.H.). Not in Wolcott’s “List.” 

€oceu>a viridia Green, the green scale, moderately infesting the 
leaves of two bushes at Arecibo, Feb. 23 (A.S.M.). 

Laehriopa paidii Marshall (Curculionidae, Buchanan & Boving 
dek) larvae in mummied fruits at the Atlas Fruit Go. in Bayamon, 
Jan. 11 (G.GA.). Apparently the secemd record from P. R., the 
^rpe being the first. 

Ormenia infuacata Stal (P.W.Oman det.) one adult on a guava 
leaf at Arecibo, Jan. 26 (B.F.). 

Zylehorua apedhairi Hopk. (Blaekman det.) reported as infest¬ 
ing 2 out of 10 fruits examined at Gabo Rojo, Sept. 16 (AG.H.). 
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Leptoglossui stigma Hbst. (H.Gh.Barber det.) abundant on the 
leaves of 3 guava bushes at Cidra, Nov. 13 and many adults on a 
bush at Trujillo Alto, Oct. 23 (A.S.M.). 

Argyria dipUmaeluMs Dyar (Pyralidae, Schaus det.) adults com¬ 
mon on several bushes at Oorozal, Mar. 18 (C.Gl.A.). 

Heterothrips sericatus Hood (J.R.Watson det.) numerous in all 
of the blossoms on one bush at Bareeloneta, June 14 (A.S.M.) 

Metaehroma sp., new to U.S.N.M. (H.S.Barber det.) found in 
small numbers on the leaves at Bio Piedras, May 31 (G.G.A.). 

Pulvmaria psidii Mask. (Morrison det.) moderately infesting the 
leaves at Lares, April 15 (R.G.O.). 

Anthonomus inovatus Dietz (Buchanan det.) one adult on a fruit 
at Adjuntas, Apr. 11 (R.G.O.). Not in Wolcott’s “List.”. 

Aleurodicus (Metaleitrodieus) minimus Quaintance (G.B.Merrill 
det.) moderatdy infesting the leaves of 2 guava trees on the Denton 
Farm at Arecibo, Feb, 23 (C.G.A.), 

Ormenis pggmaea Fab. (P.W.Oman det.). Adults in small num- 
liers on the above trees (A.S.M.) and a moderate number of adults 
on a coffee tree at Arecibo on Mhr. 8 (C.G.A.). 

Hibiscus 

Frankliniella cubensis Hood and insulans Franklin (J.R.Watson 
det.) adults in flowers at Mayagiiez, March 20 (A.O.H.). 

Haplothrips n. sp. (Watson det.) adults in flowers at Mayaguez, 
Mar. 20, (A.G.H.) 

Inga Sfp. 

Tanaostigmodes portoricensis Cwfd. (Muesebeck det.) Heavily in¬ 
festing pods of Guam&, Inga lawrina, at Mjayagiiez, March 24. 
(A.G,H.) Previously known in P. B. only from the type. 

Brenthia pavonaceUa Clem. A leaf-skeletonizer, badly infested 
the Inga shade trees thruout the coffee growing regions from fall to 
spring. 

Carpolonehaea pcndula Bezzi (Aldrich det.) adults reared from 
Inga laurina fruits, 25 per cent infested, at Jayuya, Jan. 18 ■(B.G.O.) 

JOBo {Spondias dulds Frost) 

Haptoneus Iviedhu Er. and Urophorus humeraUs Fah. (E.A. 
Chapin det.). All the fruits in a small package infested at Arecibo, 
Oct. 29 (B.G.O.). The latter not in W<fleott’s “last.” 
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Mahogany 

Saissetia oleae Bern, and Chrysomphdlus dictyospermi Morg. 
(Morrison det.) Very bad on a number,of young trees at Forestry 
Station, Rio Piedras, Mar. 29. 

Malay Apple (Jamhos mdlaccenHis) 

Coccus mangifcrae Green, 0. acundnatvs Sign, and T}iaspis bois- 
duvalii Sign. (Morrison det.). Moderately infesting the leaves of 
two trees near Rio Piedras, Jan. 11. (A.S.M.) The last not ni 

Wolcott's ‘‘List." 

Eucalymnatus tessellatus Sign. (G.B.Merrill det.). Same as 
above. 

Mamey {Mammea americana L.) 

Toxoplera auranUac Boyer (P.W.Mason det.) Young leases 
heavily infested on small trees at Las Marias, Mar. 17 (A.G.H.) 

Patara dlbidula Wesfw. (P.W.Oman det.). Adults common on 
one tree at Barceloneta, Mar. 22 (C.G A.). Not. in Wolcott's “List." 

Mango 

tfelenothrips rubrodnefus (tiard did considerable damage to the 
foliage of 1,000 nursery tre(‘s at tlie Station in August. 

Asferolecani^fh pustnlavs (’'kll badl^ infested 8 trees at Kio 
Piedras, Feb. 23. 

Mangkovk 

Psychonoefua pfrsmiali^ Grote badly infested a large area of 
mangrove swamp at Pt. Cangrejos near San Juan in April. The 
trunks and branches down to ground level were liadly tunneled in 
nearly all the jilants. Larvae of all sizes, pupae, and empty pupal 
jskins were present. It was cut before maturity, causing a consid¬ 
erable loss in the yield of charcoal. 

MarIa {Calophyllum antiUarum Britt.) 

Eucalymnatus fcsscIlaUut Sign. (Morrison det.) lightly infested 
one tree near Rio Piedras, Feb. 17 (C.G.A.) 

Pseudococcus adomdum L. (Morrison det.) heavily infested the 
leaves of a tree near Bio Piedras, Feb. 17. Not in Wolcott's “List." 

Oxacih ftp. probably new (II.S.Barher det.) Adults numerous on 
the leaves of several trees in Santuree, May (A.S.M.) 
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Toxoptera aurantiae Boyer and Aapidiotus cocoiiphaffus Marl, 
lightly infesting the young shoots on several trees in Santurce in 
May. First record for this host in P. R. 

Icerya purchasi Mask, was abundant during the spring and early 
summer on a number of trees in Santuree. 

Okra 

Pectinophora gossypiella Saund. was found on July 10 infesting 
10 out of 16 pods examined in a 1-acre planting at Trujillo Alto. 
The okra adjoined a field of about acres of cotton which showed 
about 85 per cent infested bolls. The okra plants examined were 
situated near the edge of the field next to the cotton. The infested 
pods were all mature, at least 3 or 4 inches in length, and each con¬ 
tained 1 or 2 larvae and several pupae were found within the pods. 
The cotton was an old field which had been infested for some time. 
Tn July (A.S.M.) okra planted experimentally at Isabela with cotton 
was also infested. 

Diahrotica f/ramina Haly did considerable damage at the Station 
during August and moderate damage in a 1-aere planting in Trujillo 
Alto in July. 

Aphii gossypii Glover was generally present but not vtuy in¬ 
jurious at the Station during July. 

Corythucha gossypii Fab. was found towards <he end of the month 
in small numbers on the okra at the Station. The okra adjoins the 
pole limas on which the insects were breeding very abundantly. 
Only adults could be found but these were feeding to a notieeabl»» 
extent, causing the eharaeterlstie yellowish stip|)led areas on the 
leaves. 

flyaliode^ n. sp. (II.11.Knight det.) was present in some numbers 
in the same planting. 

Oleander 

Astvroheanium pustulans (Jkll., was very abundant on a number 
of oleanders at Guanica on March 12. A plant was also heavily in¬ 
fested at Old Loiza. April 29 (A.S.M.l. 

P\LM ^ 

Pinnaspis buxi Bouch^, heavily infesting a palm at IVnnock’s 
nursery near Rio Piedras, Feb. 17 (R.F.; Morrison det.). Not in 
Wolcott’s “List.” 

Encalymvatus tesselatus^\gn. (Morrison det.) heavily infested a 
palm in a nursery near Rio Piedras, Feb. 17 (C.G.A.) 
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Pawdocooe«* nipae Mask, moderatdy infested a palm in San- 
tnree, May 28. 

Panama Potato Tree 
{Solanum grandifionm leiocarpum) 

Pseudocooeus citri Bisso (Morrison det.) lightly infested the leaves 
of 6 large trees at Ihe Station at ]^o Piedras, Feb.; also 30 trees 
near Jnncos^ Jan. 25 (0. G. A.) 

Paeudopadatoria oatreata Cldl. A heavy infestation on the bark 
on one Of the trees at Jnneos. 

Papata 

Toxotrypana eurvieouda Gerst. Three medium sized fruits sent 
in by the Agricultural Agent at Jayuya wilh letter of June 1 stating 
that they came from a planting of about 50 trees just coming into 
production on the farm of Dr. Manuel Megias, Barrio Collores. All 
were fairly green, tihe 2 smaller moderate sized ones had been badly 
infested but the larger one was dean—only 1 (n 2 dead larvae pres¬ 
ent. The papaya fmt fly was also sent in under date of July 8 by 
F. B. McGleUand from the Mayagiiez Experiment Station in a rather 
small and rather green fruit which contained 14 newly formed pu- 
paria and 1 full grown larvae (M. D. L.) One fruit was found in¬ 
fested at the substation at Isabda on July 3 and sconetime during 
the month all of the fruit on several plants in a farm near Agua- 
dilla were infested (G. N. W.) It was also found to be infesting the 
fruit of a number of plants a farm near Ponce on Aug. 5. One 
fruit small and green and about 2^ inches long contained 20 larvae 
and another somewhat mmre mature and about 5 or 6 in. long con¬ 
tained 24 larvae; in both fruits the maggots were nearly to full- 
grown. The owner, Mr. Heraclio Gir6n, stated that during May and 
Jvi/xe nearly all of the fruits on his trees were infested, many so 
badly that they had to be thrown away. It was nPt foimd in several 
fruits cut open at the farm of Heradio Gir6n near Ponce on Sept. 9. 
Mr. Gir6n stated that no infested fruits had been noticed for several 
weeks whereas formerly they had been heavily infested. As previ¬ 
ously reported many infested fruits bad been destroyed and I suspect 
that this resulted in greatly reducing the infestation in his planting. 

Paeudopadatoria oatreata Cldl. Heavily infested the fruits and 
stems of a pap^ra in San Juan, Jan. 13 <A. S. M.) It was abundant 
also On a numW of trees in the Gir6n farm near Ponce, S^tember. 



Norm ON INSECT CONDITIONS IN PUERTO RICO 


121 


Avlaeaspis pewtagona Targ. moderatdy infested the trees On the 
Gir6n farm. There yns also a heavy infestation at the Isabela Sub* 
station in March. 

Sousetia hemiaphaerica Targ. also heavily infested the trees at 
Isabela. 

Corythucha goasypii Fab. heavily infested the trees at IsaMa dur¬ 
ing March and as is usual was observed in other places thruout the 
season. 

Epitomiptera orneadaUs Guer. (Schaus det.) A larva was found 
feeding on a papaya leaf, Mar. 8 (C. G. A.) Not in Wolcott’s “List.” 

Nezara viridula L. (H. G. Ba^’ber det.). A light infestation of 
nymphs on papaya leaves near Bio Piedras, Mar. 9 (C. G. A.). 

Peas 

lUinoia zolanifolia Asbm (P. W. Mason det.}. One winged adult 
was on a pea leaf at Cidra, Feb. 26 (A. S. M.) Not in Wolcott’s 
“List.” 

Piezostemum suhvlatum Thiunb. (II.G.Barber det) a small num¬ 
ber of adults on garden pea leaves in a small patch on the Yivell 
farm at Trujillo Alto, Feb. 5 (A.S.Mills). 

Agromyza pustUa Mg. adults reared from larvae making serpen¬ 
tine mines in pea leaves—a moderate infestation in a 2-aere planting 
at Cidra, Feb. 26 (A.S.M.; •!. M Aldrich det.). In Wolcott’s 
“List” but without definite food-plant or localuy. 

Pepper 

Aleurotrachelus trachoides Back (M. D. L. det.) moderately in¬ 
fested a number of plants at the Station at Bio Piedras October and 
was nbticed in April. It was also found August 17 to be badly in¬ 
festing a house plant in Santurce. 

Coreocoris batatas Fab. a light infestation on the leaves of a 5 
acre pepper field at Vega Alta on Dec. 29 (A. S. M.; H. G. Barber 
det.) 

Myzus persieae Sulz., was found to be lightly infesting the leaves 
of a 5 acre pepper field at Bio Piedras on Feb. 8 (B. F.; P. W. 
Mason det.). ^ 

Disonycha laevigata Jacoby (H. S. Barber det.) lightly infesting 
the foliage and fruit Of peppers and a moderate infestation on cucum¬ 
ber at Loiza on Feb. 7. There were 5 acres of peppers and 1 acre 
of encumbers. (A. S. M.) 
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Chtysocharig parksi Owfd. adults reared from pupae of Agromyza 
ptuUla Mg. mining in pea leaves at Oidra, Feb. 26. 30 per cent of 
the dipterous pupae parasitized with this or another spedes. Not in 
Wolcott’s “List.” 

Saiasetia hemispluitrica Targ. (Morrison det.) lightly infesting 
the stems of 3 plants at the Experimental Farm at Trujillo Alto, 
Mar. 9 (C.G.A.). 

Pigeon Pea 

Etidla emckeneila Tr. (Heinrich det.) larvae were found in hamp¬ 
ers of pigeon peas from Agnadilla, Lajas and Isabela for shipment to 
the States (A. G. Harley). 

Heliothig vireseens Fab. (Heinrich dot.) larvae Ughtly infested 
hampers of pigeon peas to be shipped to the States from Lajas in 
March, Aguas Bucnas and San Sebasti6n in January and from Agua- 
dilla and Isabela (A. G. H.) 

Icerya purchaai Mask, was found from April on, lightly to mod¬ 
erately infesting pigeon peas grown near infested citrus in Palo Seco 
and Bayamon. 

Saiasetia oleae Bern. (Morrison det.) so badly infested 4 bushes 
at Lajas on Feb. 13 that they wore nearly dead (A. G. H.) 

PINEAPPLE 

PhyUophaga spp. larvae were reported on Apr. 13 by Eugenio 
Bivera, Agr. Agt. at Manati, as having badly injured a number of 
pineapple fields at Yega Baja and Oorozal during November and 
December. 

Solenopsis geminatum Fab. also did considerable damage in the 
same place. 

Cutworms (Noctuidae). J. E. Baymer reported (specimens sub¬ 
mitted) on Feb. 15 that cutworms had been at that time working for 
about 3 weeks on 10 acres of his pineapples at Arccibo, causing a loss 
of about of the plants by eating out large holes and destroying 
any market value of these plants. 

POMARROSA {JamVos Jambos L.) 

Coccus acuminatus Sign. (Morrison det.) infesting many leaves of 
a pomarrosa tree at Oorozal Feb. 9 (C. G. A.). 

Saissetia oleae Bern. (Morrison det.) Infested many leaves of one 
tree at Oorozal, Feb. 9 (A. S. M.) 
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Colpoptera macvlifrotut Muir (P. W. Oman det.) adults numerous 
on the leaves and stems at Bayamdn, June 6 (A. S. M.) 

Ormenia pygmaea Fab. (P. W. Oman det.) Many adults on the 
leaves of several trees at Corozal, Apr. 12. (C. G. A.) 

PhUaenus fuscovarius Stal. one adult on a pomarrosa twig at Ba- 
yam6n, June 6 (C. G. A.) 

Potato, Irish 

Xylomyges eridania Cr. (Schaus det.) larvae were found to he 
eating many of the leaves in a 25 acre field of Iri^ potatoes on the 
Ellsworth farm at Oidra, Feb. 5 and a light infestation of the larvae 
was found on foliage on a 5-aere field of pep)>ers on the Cabrera farm 
at Loiza on Feb. 8 (A. S. M.) 

Cutworms {Noctuidae) had destroyed about 5 per cent of one- 
month old Irish potato plants on otre at Aibonilo by Feb. 3 altho 
many of the injured plants were sending up new shoots; Severo Pa- 
gAn, Agr. Agt. at Aibonito reported that 4 or 5 plantings in the 
vicinity were similarly affected (F. Chard6n). 

Diabrotica graminea Baly, was reported on Feb 2 as doing con¬ 
siderable damage to both snap beans and Irish potatoes at Orocovis. 

Aleurotrachelus trachoidfs Buck, badly infested a number of ex¬ 
perimental Irish potato plants in tlie station greenhouses during April. 

Nezara Vliridula L. (II. (1. Barber det.). A small number of adults 
on the leaves of a 25-acre planting of ])otatoes on the Ellsworth farm 
at Cidra on Feb. 3 (A. S. M.). 

Epitrix cucumeris Harr., the potato fiea-beetlc, was observed in 
moderate niunbers in several places but not sufficient observations 
were not made to determine how much damage was done to the vari¬ 
ous plantings thruout the growing season. 

Potato, Sweett 

Agromysa ipomeae Frost was present thruout the year as usual in 
moderate numbers in all patches observed. 

Euscepes batatae Waterhouse, was found lightly infesting one 
tuber in the public market at Puerta de Tierra, San Juan (II. F. & 
R. G. 0.) * Specimen sent in for determination on Apr. 6 by P. A. 
Velasco, Agr. Agent at Guayanilla, as badly infesting a small piece 
of sweet potatoes. 

Spartocera batatae Fab. was abundaiit in all stages on a small 
patch of sweet potatoes in Hato Rey the end of April (P. Chardon). 
It was also reported as fairly abundant in all stages on several plants 
in Carolina on Nov. 2. 
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Cylm formicaiius Fab. adtilts were not uncommon during 3 nights 
of collecting at light at Puerto Beal, Vieques Island Sept 25-27. 
Arturo BiOllano, the local Agricultural Agent, stated that he had 
observed the insect as generally distributed and very injurious since 
he had been on the Island from Sept. 1930. It was generally distrib¬ 
uted and as injurious as usual in P. B. thruout the year. 

Cyrtocapmu eaUgineus Stal (Miridae, H. G. Barber det.) was 
found abundant on March 16 on a small patch of sweet potatoes in 
the Gbvemor’s garden in Bio Piedras (0. G. A.). Not in Wolcott’s 
“List”. 

Bemisia ineonspusua. What is undoubtedly this whitefly was re¬ 
ceived from Miguel Diaz, Agr. Agt. at Arecibo under date of Mar. 
26 on sweet potato leaves for identification. 

PuHPsm 

MargarotUa hyalvnata L. (Sohaus det.) was feeding on pumpkin 
leaves in a small garden at Juncos on Jan. 25 (B. F.). 

Bobe 

leerga purehagi Mask., the cottony cushion scale, was found moder¬ 
ately infesting a number of large rose-buidies in a home garden in 
Santuree where Mr. Luciano of the Insular Plant Quarantine OfSce 
said it had been present for at least two years; this was the first 
record for the Island. 

Meiaehroma antennaUs Weisc, a leaf-Leetie, was received under 
date tof Sept. 4 for determination from the Aguirre Sugar Co. The 
beetles were said to be present in enormous niunbers and doing great 
damage to rose bushes. Out of over 1000 good sized rose bushes 
over 400 had been killed, the beetles first eating the flowers, next the 
leaves and finally gnawing off the bark of the woody parts. The 
beetles first appeared in the spring of 1929 and were present the fol¬ 
lowing year and this, from April into September. It was stated that 
when disturbed the beetles drop readily. This species was originally 
described from Puerto Bico in 1885 by J. Weise in “Beitrag zur 
Ghiysomeliden und Coccinelliden Fauna von Puerto Bico” Archiv. 
iur Natnrgeshichte 51(1): 155 and has apparently not been reported 
outside of the Island. Here it has been reported as rather badly 
attacking cotton at Quebradillas in June 1922 and was found between 
leaves and in spider nests on various plants on the beach at Arecibo 
in May 1923. 
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Cryptocephclus nigrocinetm Suff. was reported as lightly infest¬ 
ing abtoiit 200 rose bushes on the farm of Pedro Osuna in the Barrio 
of Quebrada Arenas near Rio Piedras. The beetles eat the leaves but 
especially the buds. 

Conotelux ftixcipcnnix Er. (B. A. Chapin det.). A moderate num¬ 
ber of the beetles on the flowers of 3 bushes at Adjuntas, June 19 
(R.G.O.). 

Frankliniella inxvlatis Franklin (J. R. Watson det.) reported on 
June 1 by the local Agr. Agt. in Vieques Id. as doing great damage 
in 5 different farms and trouble is apparently general; it was the 
first the growers have noticed trouble in Vieques but stated that it 
had been previously noted in Mayagiiez and other towns but was 
never reported. Buds attacked never open and flowers are totally 
spoiled, withered ones being full of thrips when opened especially at 
base of petals. Some gardens were 100 per cent infested and not a 
sound rose could be picked. Canna blooms were also attacked but 
not much damage done. 

Su/K OiiK (OrevMea rolmsta Gunn.) 

Asierolecanimn pustulans Gkll., was found infesting badly a fair¬ 
sized silk oak near Bayamon on Apr. 10; a number of twigs and 
smaller branches had been killed by the attack. 

Spider Lily {IlymenocaUis deelinala) 

Xwnthopastis timaii Cramer (Heinrich dot.). Prom Oot. thru 
Jan. the larvae were very abundant and doing considerable damage 
to the leaves on about 10 ornamental plants in a large nursery near 
Mo Piedras on Get. 10 (M. D. L. & A. S. M.) 

Squ\su (Seo encumber and melon) 

Sugar Cane 

Diairaca xaccharaUs Fab. was reported in Sept, by I. Flores 
Lugo, Agr. Agt. of Carolina as causing a large percentage of “dead 
hearts” on about 4 acres out of about 200 acres of cane in the barrio 
Cangrejos Arriba of Carolina. The cane had been planted in April 
or May; this worse affected part had to bl plowed up and replanted. 
The insect was not very abundant on Vieques Island during an in¬ 
spection trip on March 23 due probably to the unduly high rainfall 
fbr the TaUnd (72 ins.)/ of last year. (M.D.L.) The moth-borer 
however was worse according to S. C. McCall on the 1931 crop in 
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Vieques Island than on the 2 previous years’ crops under his obser¬ 
vation (a total of about 3,500 acres). He stated that Japanese cane, 
usually supposed to be somewhat less infested than Other varieties 
was however the worst infested of all during this past year. 

Pgeudoooocus bontnms Mask. {—ccAceolariae of authors) was not 
uncommon on sugar cane in several localities examined in company 
with C. E. Pemberton on Vieques Island on March 23. (M. D. L.; 

Pemberton det.) 

Pseudococew sacehari Ckll. was moderately common on both Uba 
and Giystalina (a little more so on latter apparently) in several sec¬ 
tions examined On Vieques Island on an inspection trip on March 
23. (M.D.L.) 

Aspidiottu sacehari Ckll. was moderately common on a large lot 
of Uba cane being loaded at the dock on Vieques Island, examined 
on March 23. (M. D. L.) 

Dysdnetus harbatus Fab. adults of a qpecies known to injure cane 
were absent at lights at Isabela during the whole of July but began 
appearing again at lights on Sept. 2 at Isabela (G.N.W.) 

lAgyrus tumulosus Bnrm. were abundant at light during July at 
Isabela and many were being eaten by the imported toad, Bufo ma- 
rinus L. (G. N. W.) An adult was taken at a light in Santurce, Mar. 
27 (A. S. M.; E. A. Chapin det.) 

PAytlophaga vandinei Smyth. Scattering male adults were col¬ 
lected on Aug. 11 and 12 at Isabela but by the end of the month 
th^ were even yet not common there (O. N. W.) 

Strataegiu quadrifoveatus P. de B. Two adults of the coconut 
rhinoceros beetle were received under date of July 16 from Alberto 
Correa from Utuado with the statement that they were found eating 
the shoots of young cane plants; the injury was noted in several 
places near Utuado (M. D. L & P. S.). 

Dysdnetus barbatus Fab. Adults of this Scarabeid beetle, an oc¬ 
casional minor enemy of cane were observed in small numbers at lights 
at Hato Hey on Aug. 31 (M. D. L.). At Isabela adults were not ob¬ 
served at lights thruout August and had not been seen at lights 
since June 8 (G. N. W.) 

Eemigia (Mods) repanda Fab., the sugar cane looper, defoliated 
a omall area of Para or malojillo grass (Panicum barbinode), young 
plant cane and half grown elephant grass (Panicetum glaucum) dur¬ 
ing July at Isabels (G. N.W.) 

8ipha ftava Forbes, the ydlow cane aphis, was observed doing con¬ 
siderable damage in a number of large plantings of young to fairly 
large cane near both Aguirre and Sants Isabel on Aug. 22. Mr. Foss, 
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Aas’t Fidid Manager of the Aguirre Sugar Co. stated on that date 
that during all of July and Aug. there had been a rather general 
tho fairly light infestation thmout nearly all of Ihe Company’s ex- 
tensive plantings—^this in spite of the fact that the rainfall had been 
greatly in excess of normal. The insect was present to some extent 
bn Vieques IdUind on Sept. 27 but S. C. McCall, local Mgr. of the 
United Porto Rican Sugar Co. on Vieques said it had been absent 
during the past year as far as he could observe. Its absence or at 
least scarcily was probably due to much more than normal rainfall 
on that Mand. It was reported on Oct. 7 by Dr. T. Bregger of the 
Ins. Exp. Station to be fairly abundant bn about 2 acres of 3 or 4 
months’ cane (old ratoons of POJ 2878) on the Station (grounds; 
this in spite of recent abundant rains. He also reported on Oct. 1 
that a field of Uba cane, ratooned 4 br 5 months previously, was con- 
cqpicuonsly yellow from the road at Jayuya despite much recent rain 
there also. Under date of Oet. 22, a grower, Enrique L6pez Delgado, 
wrote that especially in the barrio Miradorc of Cabo Rbjo the yellow 
aphis had by then destroyed almost 25 per cent of the plantings and 
of the remainder about 50 per cent were infested. He reported the 
infestation as extending into the other cane growing section bf Sa- 
bana Grande, San Germ&n, Lajas, Hormigueros and Mayaguez. In 
Miradoro not only Japanese cane was attacked but also BH 10(12) 
and POJ 2878. At the Station a 2 acre planting of 2 months’ old 
ratobns POJ 2878 was lightly infested early in Jane despite 13 ins. 
rainfall during the previous month and another planting of the same 
size and variety was considerably infested thmout all of Feb., Mar. 
and Apr. with only 6 ins. rainfall for the 3 months. 

Tail&BIND 

Sitophilus Unearis Hbst., the tamarind pod-borer, adults and lar¬ 
vae, found feeding in one pod in a crate bf tamarinds for shipment 
to the States, Feb. 25 (C. G.A.; Buchanan det). 

Myelois ceratoniae Zell. (Heinrich det.) 20 per cent of about 100 
pods examined at Trujillo Alto found infested with larvae,* adults 
were reared (A. S. M.) Not in Wolcott’s “lost”. 

Tahabcx sp. 

Sausetia hmispherica Targ. (Morrison det.) fairly abundant on 
a couple of small trees of Tamarix sp. at the Forestry Station at Rio 
Piedras on Mar. 29 (ML D. L.) 
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Tobacco 

Practically no detinite observations were made on tobacco insects 
during the year but reports would indicate that the more important 
insects were present in about the usual numbers. Flea beetles were 
bad on experimental plantings at the Station during the dry spell 
thmout Feb. Mar. and April. 


Tquato 

Seapteriscus didaetylus Latr., was doing considerable damage to 
young tomato plants in a 3-aere field of tomatoes and to a 3-aere 
planting of eggplants on Nov. 6 at Loiza; grass land adjoined these 
fields (A.S.M.). 

My ms persicae Sulz. (P. W. Mason det.) was observed very lightly 
infesting the foliage of a 3'acre field of tomatoes at Lo!za on Nov. 
6 (A, S. Mills). 

Cyrtopeltis varians Dist. (II. G. Barber dot., Miridae) was found 
lightly infesting the foliage of a 3-acre field of tomatoes at Ijoiza on 
Nov. 6 (A. S. M.). Not in 'Wolcott’s “List”. 

Agailia albidula Uhl. (P. W. Oman det.) lightly infested the leaves 
of tomatoes at Loiza, Nov. G (A. S. M.). 

Grasshoppers (Locustidae) did considerable injury to several large 
tomato ])lants grown for experimental purposes in the greenhouse at 
the Station during the latter of September. The injury was by 
the young green nymphs. 

Xylomyges cridania Or. (Schaus det.) larvae moderately infesting 
tomato fruits, whieli were being eaten out at the Vivell farm at Kio 
Piedras, Feb. 15 (K. F.) 

Atherigona exdsa Thom., many larvae in a decayed tomato from 
Isabela on Jan. 19 (C.0. A.; C. T. Greene). 

EmpoOfSca fabedis IXeL., moderately infested a 3-acre field of to¬ 
matoes on Nov, 6 at Loiza (A. S.M.; P. W. Oman det.). 

Flea beetles were bad on tomatoes at the Station in Bio Piedras 
during the dry spell thru Feb., Mar. & Apr. 

Epitrix cucumeris Harr. (II. S. Barber det.) was reported in large 
numbers bn a number of plants on a farm at Adjuntas in March 
(B. G. 0.) 

Chaeetpenema apricaria Suffr. (H. S. Barber det.) in moderate 
numbers on tomato plants at Jayuya on June 14 (B. G. 0.) 
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Tree Feen 

Pseudococcus adonidum L. (Morrison det.) found badly infest¬ 
ing the young fronds of two plants at Mayagiiez, Mar, 18 (A.(}.II.) 

Tropical Aluond (Termindlta catappa L.) 

Ormenis marginata Brunn. (P. W. Oman det.) 3 adults resting on 
the leaves of one tree examined on Mar. 15 at Bfo Piedras (A. S. M.) 
and a small number of adults on the leaves of one coffee budi at 
the UemonstratiUn Farm at Arecibo on Mar. 8 (C. G. A.) 

Idegalopyge Itrugii Dewitz, the p-iss-moth, was abundant on a num¬ 
ber of trees on Apr. 21 near Arecibo (F. S.) 

JUonobelus fasciatus Fab. Membracidac*—a small numl)er of adults 
on the flower-stalks of several trees at Bayamon on March 21 (B. F.; 
P. W. Oman det.) 

Attelabus sextnaculatus Ohev. (L.L.Bu(‘hanan det.) One adult 
on a flower-stalk in examining several “almendro” trees at Bayamon 
bn Mar. 21 (C. G. A.) 

Urophorus humeraUs Fab. and HieUdoia geminata Say (Nitudilae, 
E. A. ('hapin det.) feeding in the fruits at Arecibo, Oct. 10 (R. G. 
O.) and at Anasco, Sept. 29 (A.G.ir.) res])ectively. 

Haplothrips goivdeyi Fkln. (J. R. Watson det.) in small numbers 
on the leaves at Sarturce, June 11 (A. S. M.), Apparently the first 
record for P. R. 

Cicadella sirena Stal. (P. W. Oman det.) adults numerous on 
leaves, Arecibo, May 20 (C. G. A.). 

Chdlepvs sanguinicoUis L. (11. S. Barber det.) a small number of 
adults at base of flower-stalks, Arecibo, May 24 (A. S. M.), 

Vanilla 

Apodrusus wolcotH Marshall (Curculionidae, L. L. Buchanan det.) 
A light infestation of adults on flowers and stems found while exam¬ 
ining 40 plants at Adjuntas, May 17 (R. G. O.) 

VlTEX ALTI8SIM\ 

Saissetia oleae Bern, was fairly abundant on a single sniall tree 
at the Forest Service Station at Rio Piedras on Mar. 28 (M. D. L.) 

Waterlilt 

PentcdotUa tiigronervosa Coq., a waterlily aphid, was reported by 
Dr. N. L. Britton as considerably infesting several plants at San Ger- 
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m4n (m Dee. 29 and in March he sabmitted specimens from the same 
place (F. Sein det) In Febmaiy F. Sein reported seyeral plants 
killed at Santnrce, the leaves being badly infested and corled. 

West Indian Laxibel (Ficus nitida Thnmb.) 

Oynaikothrips uzeli Zinun. was more or less abundant as usual on 
nearly all trees examined in various places. 

Ischnaspis longirostris Sign. (Morrison det.) was found heavily 
infesting the leaves of several large trees bn the Plaza in Caguas 
during April. 

Ceroplastes floridensis Gomstk. (Morrison det.). A light infesta¬ 
tion on the leaves of the same trees. 

MacrotracheUeUa laevis Champ. (Anthocoridae, H. G. Barber det.) 
found feeding in moderate numbers on the thrips mentioned above. 
Not in Wolcott’s “List.” 

Icerya montserratensis B. & H. common on several of the trees in 
the Plaza at Caguas but they did not seem to be quite as abundant 
as last year; this may have been because the observations, such as 
were made, were during the periods of greater rainfall. 

Cattle 

Haematobia irriians L. the hom-fly, was observed to be very abun¬ 
dant on all the oxen On the Island of Vieques during a short trip 
there in September. S. G. McCall, manager of the local Sugar Co. 
stated that it had been worse this year than usual. One bull was 
covered with flies and in a greatly weakened condition. It was 
reported later that tliis one and several others had died from the 
effects of the bites. The considerably greater rainfall during some 
months past could have hardly been responsible for the great increase 
in numbers of this pest for in Puerto Bico proper it is ordinarily 
worse on the South Coast where the rainfall is much less than on the 
’North Coast. 

For several additional external parasites of animals see the Beport 
of the Veterinarian in Bept. P. B. Agr. Exp. Sta. for 1931 

Man 

Culex nigripalpus Theo. (Alan Stone det.) adults collected at light 
in hotd room in Mayagiiez On May 1 (C. G. A.). 

Chrysof^s variegatus Deg. was occasionally annoying at Bio Pie- 
dras and one or two other localities. 
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Mibgellansous Bboobds 

The following epecies have presumably not heretofore been re¬ 
corded from Puerto Bico: 

Argyria lacteeUa Pab. (Pyralidae, Schaus det.) An adult caught 
at light, Bayam6n, Apr. 17 (C. G. A) and another on a lima bean leaf 
in a field at Lolza, Feb. 7 (A. S.M.). 

Psara defritaHs Guen. (Pyralidae, Schansdet.). An adult taken 
on a fruit in a hamper of peppers from Hnmacao, Feb. 4 (C. G. A.). 

Mods disseverans Wlk. (Noctuidae, Schaus det.). Adults taken 
at light at Bayam6n, Apr. 17 and May 15 (0. G. A.). 

Monodes agrotina Guen. (Noctuidae, Schaus det.) at light Baya- 
m6n. May 15 (0. G.A.) 

Braehymeria ovata Say (Chalcididae, Musebec^ det.). An adult 
reared from a lepidopterous pupa at Mayagiiez, June 24 (A. G. H.). 
It is interesting to note thrt this species has been recorded from New 
York State where it has been reared from Vanessa antiopa (Comdl 
Univ. Agr. Exp. Sta. Mem. 101, 1928). 

NastMtermes eostaHs Holmg. (T. E. Snyder det.) collected at light 
at Bayamon, June 12 (G. G. A.). 

Mierobraeon heheior Say (Bra^nidae, Musebeck det.) in a pack¬ 
age of pigeon peas being sent to the States from Ponce, May 18 
(E.G.O.) 

Chlorion (Ammobia) singvlaris Smith (Larridae, G. A. Sandhouse 
det.) collected in the automobile at Gu4nica No. 13 (A. S. M.). 

Colyostichus bianmlatus Mayr. (Gallimomidae, Musebeck det.) 
Moderately infesting the fruits of Piper sp. at Gidra, Nov. 13, (B. 
G. O.). 

CaUiephialtes n. sp. (Ichneumonidac, K. A. Gushman det.) An 
adult on a grapefruit leaf at Anasco, May 2 (G. G. A). 

CeratomegiUa tnvotaia Mnls. (Goecinellidae, E. A. Chapin det.) on 
a pepper leaf at Vega Alta, Nov. 24 (A. S. M.). 

Monanus concinnvlus Wlk. (Gucujidae, W. S. Fisher det.) on a 
window in a dining room, San Juan, Apr. 24 (G. G. A.). 

Disonycha spUotrachelus Blake (Chrysomelidae, H. S. Barber det.) 
adults on an unknown weed, Sauturcc, June 29 (G.G.A.). 

Stephanoderes bradliensis Hopk. (Soolytidae, Blackman det.) 1 
adult in a decayed fiower-stalk of banana, Bayam6n, May 15, (G. 
G.A.) 

Cfnathocerus eomutus Fab. (Tencbrionidae, E. A. Ghapin det.) 
An adult on a leaf of watercress in a dining room in San Juan, Feb. 
21 (G.G.A). 
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Cylindera fiava Fab. (Cerambyeidae, W. S. Fisher det). An 
adnlt <m a lima bean blossom, Loiza, Dec. 1 (A.S.M.). 

Sapromyza pictieorms Ooq. (Sapromyzidae, Aldrich det.) adults 
common on grapefruit at Arecibo, Mar. 1 (B. F.). 

Sapromyza dosstmae Coq. (Aldrich det.) resting on orange fruit 
at Pueblo Viejto, Feb. 13 (C. Gf. A.) 

Conoderwt bifoveedus Beauv. (Elateridae, W. S. Fisher let.) 2 
adults on a flower-bud of TerminaUa catappa at Barceloneta, May 10 
(A.S.M.) 

Sitodrepa panacea L. (W. S. Fisher) collected at light in a hotel 
room, Mayagiiez, May 1 (C. G. A.) 

Cactylosternvm abdominale Fab. (Hydrophilidae, L. L. Buchanan 
det.). 1 adult at hotel light Mktyaguez, May 1 (C.G.A.). 

Siphuneulina signata Wollaston (Ohioropidae, Aldrich det.). An 
adnlt on u dining room window in San Juan, Apr. 1 (C.G.A.) 

LeuromeUna n. sp. (Anthomyidae, Aldrich det.). One adult on 
trail op El Yunque Mountain, near Jjuquillo, Mar. 13 (A.S.M.). 

OeropsUopa n. sp. (Ephydridae, Aldrich det.). Adults on un¬ 
der side of grapefruit leaves at Arecibo. Apr. 5 (C.G.A.). 

Ijogioehilvx fitscidiix Ueut. (Anthocoridae, II.G.Barl)er det.l 
•idultb on a decayed flower-stalk of banana at Ba,yam()n, May 
35 (C.G.A.). 

Kjnfianue obxcurinervis Stal. (Oicadellidae, P.W.Oman det.) 3 
adults on leaves of an unidentified weed at Arecibo, June 7 (O.G.A.). 

Megoura n. sp. (Aphididae, P.W.Miason det.). A moderate in¬ 
festation on 5 plants (plant unrecorded) examined in Santurce, June 
20 (A.S.M.). 

Pycnaderes heidemanni Beut. and Polymerus cuneatus Dist. (H.G. 
Barber det.) collected by sweeping weeds in Santurce, June 29 
(C.G.A.). 

Coreocoris batatas Fab. (Coreidae) and Engytatus genieulatus 
Beut. (Miridac, n.G.Barber det.) 1 adult each at Anasco, May 2 
XC.G.A.). 

Oncopeltvt fasdatns HaiW. (Lygaeidae, FT.Q.Barber det.). 3 adult 
on a flower at Arecibo, Apr. 22 (C.G.A.). 

Anasa scorbutica Fab. (H.G. Barber det.) a squash bug, was ob¬ 
served lightly infesting a 2-aere planting of squash at Vega Alta, 
Nov. 24 (A.S.M-). 

The following records, altho not entirely new to Puerto Bico, are 
those of insects known heretofore only from the type material from 
Puerto Bico or for tlie most part from only one or two prcviou'> 
records: 
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Xestocephalm macvlatus Osb. (Cicadellidae, P.W.Oman del.') 
collected at light in a hotel in Mayagiiez (C.O.A.). Known only 
from types taken on Inga sp. on the Cayey road at about 2,000 ft. 
elevation. 

Cicadella coffeeapJiila Dozier (P.W.Oman det.). Several adults 
on an unidentified plant on tbe trail up El Yunque Mountain 
(A.S.M.). 

Agallia pepino DoL. &Wolc. (Cicadellidae, P. W. Oman det.) 
collected at light in Mayagiiez, May 1 (C.G.A.). First record from 
the West end of the Island. 

Thamnotettir eolonus TThl. (Cicadellidae, P.W.Oman det.) col¬ 
lected at light in Mayagiiez, May 1 (C.G.A.), Recorded by Osborn 
from several localities but not from the coast at the west end of the 
Island. 

Deltocephalus mgriperu in DeL. (Cicadellidae, P.W.Oman det.) at 
light in Mayagiiez, May I (C.G.A ). Known only from type male 
from Boqner6n. 

Protalehra lenticula Osb. (Cicadellidae, P.W.Oman det.) 2 adults 
at light, Bayamon, May 17 (C.G.A.), Known only from type mate¬ 
rial from Coamo, Jan. 1929. 

PsylUa mmvticom Cwfd. (Psyllidae, P.W.Oman det.) at light, 
Bayamon, May 15 (C.G.A). Only previous records is “common on 
Inga vera at Lares 1922 and thruont the coffee districts. (Wolcott's 
“List” p. 274). 

Polpoptera hninnea Muir (Fulgoridae, P.W.Oman det.) at light, 
Mayagiiez, May 1 (C.G.A.). Osborn says probably one of the forms 
listed by Wolcott under Carda sp. from several other localities; 
types from TTtuado, Toa Alta and dales. 

Acinopterm angviatvs Laws. (P.W.Oman det.). Caught by 
sweeping weeds, Santurce, June 29 (C.G.A.). Only record for tbe 
North Coast, 

Euryopthalmm obovatus Barber (Pyrrhocoridae, H.G.Barber det.) 
common as adults on branches and trunk of three orange trees at 
Penuelas. Jan. 26 (R.G.O.). Apparently known from P. R. only 
by a female paratjpe. 

Zelut longipes L. (Rednviidae, H.G.Barber det.). -An adult 
resting on a guava leaf at Trujillo Alto,* Oct. 23 (A.S.M.). Previ¬ 
ously recorded from Trujillo Alto in 1912; elsewhere only in the 
mountains. 

Icerya montserratenm R. & H. reported by Wm. Barbour, Chief 
Insular Forester, as found moderately infesting on May 4 a small 
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unknown native tree on the north slope of the Luqnillo Motmtains 
about 5 miles south of Luquillo at about 750 feet altitude. 

Haptonehus luteolus Er. (Nitidulidae, E.A.Chapin det.) 3 adults 
in a decayed star apple fruit, Arecibo, Apr. 22 (G.G.A.). Little 
known in P. B. 

Loibiopa insvJans Oast. (Nitidulidae, E.A.Ghapin det.) A great 
many adults on the bark of a tree of Pelitia dominguensis at Arecibo, 
Jan. 26 (O.G.A.) Little known in P. R. 

Chyaobothris megacephala G. &G. (Buprestidae, M.D.L. det.) 
An adult flew into the car of Raphael Rodriguez of the GoUege of 
Agriculture uhile passing thru Isabela, May 18. In Wolcott’s 
“List” as collected in 1922 but “date and locality unknown”. 

Zyleboront afflnis Eichhofl (Scolytidae, M.W.Blackman det.) An 
adult at light in a hotel, Mayaguez, May 1 fG.G.A.) Listed from 
P. R. previously only by Leng & Mntchlcr. 

Platypvt rvgulosug Ghapuis. (Scolytidae, M.W.Blaokman det.) 
2 adults at light in a hotel in Mayagiiez, Apr. 30 (G.G.A.). Only 
previous record is at light at Mamoyes in 1913. 

Lema doraalia L. (Ghrysomelidae, Il.S.Barber det.) Adults 
numerous on the leaves and flowers of an unkonwn weed at Arecibo, 
May 24 (G.G.A.). Proviously listed from Aibonito, Goamo, Boque- 
ron and Gaguas. 

Disonycha laevigata Jacoby (Ghrysoniilidac, A.J.Mutchler det.) 
Often very injurious to beets, swiss chard, el<., was reported by S. 
Mblinary, Agr. Agt. at Garolina as ver; abundant on the common 
weed “Jamon con huevo” (Arhyranthct Jieltzickiam) at Loiza dur¬ 
ing October; many adults were submitted for determination. Ap¬ 
parently a new food-plant for P. R. 

Panagaeus gmdrisignatus Ghev. (Garabidae, LL.Bnchauan det.) 
Adults at light in Bayamdn, Apr. 17 (G.Q.A.). Previously listed 
only from Aibonito and Gudnica.* 

Callopisma borencona L.&M. (Lampyridae, n.S.Barber det.). 
An adult on a pomarrosa leaf at Bayamdn, Mar. 21 (R.F.). Not 
many locality recorda 

Callopima emarginata L. &M. (Lampyridae, H.S.Barber det.''. 
A small number of adults on orange fruits at Penuelas, Jan. 26 
(R.G.O.). Previously listed only from type material from: Maya- 
giiez, Adjuntas, Rio Blanco 'V^alley and Utuado. 

Psylldbora nana Muls. (Goceinellidae, E.A.Ghapin det.). Two 
adults on a cashew nut leaf, Santurce, April 6 (A.S.M.). Little 
known in P. R. 
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CaUotobntehus chinetuis L. (Bruehidae, H.S.Barber det.)* An 
adult on a p^per fruit in a crate from Isabela, Apr. 4 (C.G.A.). 
Apparentlj not often recorded in P. B. (See also under bean). 

Evrema euterpe M4n. (Pieridae, Sehaus det.). A Bw»»n number 
of adults at Cidra, Peb. 26 (A.S.M.). Apparently little known in 
P. B. but easily confused with E. portoricensia according to Dr. 
Forbes. 

Airyione vitettius Fab. (Hespeiiidae, Sehaus det.). Caught in 
a net at Bio Piedras, June 22 (G.G.A.). Apparently not recorded 
since 1922 but probably common in various localities. The larva is 
known as a minor pest of sugar cane. 

CdUsto nubila Latl^ (Satyridae, Sehaus det.). 3 adults caught 
on the trail up El Yunque mountain, hack of Luquillo Mar. 13 
(A.S.M.). Apparently only a few previous records but according 
to Dr. Forbes undoubtedly common and widely distributed. 

Diehomeris numellus Mosch. (Gelechiidae, as Dichomeris, Buack 
det.). An adult on a pomarrosa leaf at Barceloneta, Mar. 22 (A. 
S.M.). Apparently known heretofore from P. B. only from type ma¬ 
terial, without definite locality Forbes, following Meyrick lists this 
as a Trichotaphe (Sci. Surv. P. R. 12:121, 1930). 

Lymire flavicoUis Dewitz (S 3 mtomidae, Sehaus det.). An adult 
reared frOm a pupa on a cucumber leaf at Caguas, Jan. 25 (B.F.). 
Previously recorded only from Naguabo, Coamo, Lares (Sein) and 
Palmas Abajas, back of Guayama (Hoffman). 

Pteudosphinx tetrio L. (Sphingidae, Heinrich det.). One larva 
from Mona Id. (A.S.M.) which is apparently the first record for that 
place. 

Epistor luffubrtt Drury (Sphingidae, Sehaus det.). Adult at 
light in Santurce in December (A.S.M.). Recorded only from Rio 
Piedras and Lares. 

Syngrapha egena Guen. (Noetuidae, Sehaus det.). An adult on 
a lima bean leaf, at Cidra, Feb. 5 (A.S.M.). Only previous pub¬ 
lished record is from Cayey but specimens are in the Ins. Exp. Sta. 
coll, also from Comerio. 

Slolipoiis jawuaris Guen. (Noetuidae, Sehaus det.) An adult 
at light in San Juan, June 23 (C.GA.). Apparently but little 
known in P. B. 

Leucinodes eUgmtalis Guen (Pyralidae, Sehaus det.). Adult 
at light in Bayamdn, May 15 (C.G.A.). Previously only recorded 
from P. B. without definite locality or date but specimens are in the 
Cornell Univ. coll. (Forbes det.) from 7 different widely separated 
localities by various collectors. 
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Lipocosma hehescalis Mouch. (Pyralidae, Sehaus det.)- An adult 
at light in Bayamdn, Apr. 17 (C.G.A.). Previoualy recorded only 
from the type but Dr. Forbes collected several specimens in 1930. 

Cataclysta mirdlig Musch. (Pyralidae, Sehaus det). An adult 
at light in Bayam6n, Apr. 17 (C.G.A.). Previously recorded only 
from the type material, without definite date or locality but Dr. 
Forbes found it common on El Tiinque and also collected it at several 
other localities in 1930. 

Crambus figsiradielluit Wlk. (Pyralidae, Sehaus det.). An adiUt 
at light in Bayamon, Apr. 17 (C.G.A.). Previously recorded only 
from P. R. without definite date or locality. 

Crambus UgoneUus Zell. (Pyralidae, Sehaus det.). An adult at 
light in Bayamon, Apr. 17 (O.Q.A.). Previously recorded only from 
“P.R." but Dr. Forbes collected a number of q)ecimens in 1930. 

Sarnia ecclesMig Guen. (Pyralidae, Schans det.). 2 adults at 
light in San Juan, Apr. 24 (O.G.A.). Previously recorded from 
“P.R,” but according to Dr. Forbes this is abundant and general 
and there are many specimens in the Cornell University collection. 

Lamprosema ebvUaUg Guen. (Pyralidae, Sehaus det.). An adult 
at light in Santuree, Dee. 4 (A.S.M.). Not previoufdy recorded from 
P. R. but there are specimens in the Cornell TTniv. eoU. from El 
Yunque (Forbes, 1930) and Lares (Sefn, 1930 or 1931). 

ffunterMus hookeri Haw. (Encyrtidae, Mueseback det.), found 
on a window in a dining room in San Juan, Apr. 2 (C.G.A.). Only 
2 previous records from 1*. R. 

CkrtstoKmorpha plesius Vier. (Ichneumonidae, R.A.Cushman 
det.). An adult on a leaf of Psidium sp. at Mayagiiez, June 12 
(A.G.H.). Only previously known from type. 

Notogonidea oinvlenta Cress. (Sphecidae, S.A.Rohwer det.). 
Adults numerous on the blossoms of many grapefruit trees at Bar- 
celoneta. May 10 (CG.A.). Only 1 previous record—from Mava- 
giiez (Van Zwaluuenburg’s typewritten “List” of 1914). 

■ PaUsteg crinitug var. americanug (Vespidae, G.A.Sandhouse det.). 
Adults numerous on the blossom of many grapefruit trees at Bar- 
celoneta. May 10 (C.G.A.). Apparently not before recorded from 
the north coast. 

PoUstes major Beau, and SceUphron coementarium Drury (F. 
Seln det.). Sent in from Bayamdn by F. Joglar Rodriguez from a 
grapefruit tree, Aug. 6. Both of these species were apparently un¬ 
known in the Idand until this past year. 

Exomd^opgis globoga Fab. (Anthophoridae, G.A.Sandhouse det.). 
1 adult in an automobile at Arecibo, Apr. 22 (C.G.A.). Previously 
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known in P. R. from only one record “tunneling in hard -day at 
Qu&nica (Q-.B.M|Brrill).” 

CydoptUum antUkurum Redt. (Gryllidae, A. N. Caudell det.). 
A small number of nymphs on the leaves of a maga tree, lUontezumn 
spedosissima, at Arecibo. May 24 (A.S.M.) an adult found in a house 
in Santurce, Oct. 20 (A.S.M.). Apparently little known in P. R. 

Neorandania chalybaea Wied. (Stratiomidae, C.T.Greene det.). 
Many adults resting on grapefruits at Arecibo, Apr. 5 (R.F.). Little 
known in P. R. 

Tdbanvis hookeri Knab. (A.S.M., Alan Stone det.). One adult, 
at light at Santurce, Feb. Not in Wolcott’s “List” but recorded 
from Vieques Id., P. R. in Curran’s First Suppl. to Diptera of Porto 
Rico. Described from Porto Rico (Ins. Insc. Men. 3(4): 48, 11)19,. 

VoluceUa pollens Wied. (C.T.Greene det.). An adult resting on 
a Termalia caiappa leaf, Arecibo, July 27 (M.Kisliuk) and an adult 
on an orange at Ponuelas, Feb. 25 (R.Q.O.). Little known in P. R. 

Chrysotus excavahts VanD. (Dolichopodidae, Aldrich dot.). 
Adults on grapefruit in small numbers at Arecibo, Mar. 1 (C.G.A.y. 
Previously recorded only from Aibonito. 

PsiUipus di^nsiis Wie<l. (Dolichopodidae, C.T.Greene det.) Adults 
resting on fruits in small numbers on several sour orange trees, Are¬ 
cibo, Fob. 23 ((’.G.A.). In Wolcott’s “List’’ but without definite 
locality. 

Proctacantha rulivtntris Maeq. (Asilidae, 0 T.Greene det.). 1 
fly resting on a tropical almond leaf, Arecibo, July 27 (Max Kisluik). 
Stated by Wolcott to be “quite common’’ but only actually recorded 
from 2 or 3 definite localities. 

Sigaloessa bieolor Lw. (Osi'inidae, Aldrich det.). A moderate 
number of adults resting on leaves of several banana plants at Ita- 
yam6n, Apr. 8 (C.G.A.). Recorded only from (’oquillett’s original 
record published in 1900. 

Gonia crassicomis Fab. (Taehinidae, Aldrich det.) was reared 
from a cocoon of the Noctuid Xylomyges iridania Cr. Previously re¬ 
corded by Jones and Wolcott (Jour. Dept. Agr. P. R. 6(1): 47, 1922) 
as a parasite of Lophygma frugvp^rda S. & A. 

Archytas antUMcola Curran. (Taehinidae, Aldrich det) One 
adult on trail up El Yunque mountain. Mar. 13 (A.S.M.). Known 
only from the types (1927) altho these Were from several localities, 
mostly at the higher elevations also. 

Drosophila repleta Wbll. (Aldrich det.) Adults on window in 
dining room in San Juan, Apr. 1 (C.G.A.). Previously recorded 
only from 2 specimens, Santurce 1914. 




THE RELATION OF ANTHER COLOR AND THE PROPORTXON8 
OF STARCH FILLED POLLEN ORAINB IN THE 
SUGAR OANE 

Thoius Bsmora, Geneticist, 

Insnlar Eiperiment Station, Bio Piedras, P. B. 

The arrowing or flowering of most commercial sugar cane \arie- 
ties in Puerto Bico takes place from the last week in October to the 
middle of Jauuar,\. The most eflective period for crossing work 
extends from the middle of November to mid-December. Previous 
to this period the numbers of arrows are limited and after this period 
the condition of the arrows is not so good. Emergence from the 
sheath or boot is idower, in many instances incomplete, irregular, and 
slower. 

Within the limits of the material available it is desirable to ob¬ 
tain as many new combinations and as large a number of crosses 
within the combinations as possible. Where trained help is scarce it 
is desirable to have some rapid method of determining pollen fertility 
of the va"ieties to serve as males. Bannier (1) describes a suitable 
method but it requires mhre personnel than the writer has had avail¬ 
able in ca'rying out his work at Bio Piedras, P. B. During the years 
1929 and 1930 the arrows and attached canes were cut in the late 
afternoon, brought to the laboratory, and placed in quart Mason jars 
with water and a quantity of 6 per cent HsSOs sufficient to approx¬ 
imate a 1:3000 solution. The following morning when pollen shed¬ 
ding took place, samples were collected on slides and examined mi¬ 
croscopically in a saturated solution of iodine in chloral hydrate. 
Counts of iodine positive and iodine negative staining pbUen grains 
were recorded. Anther color was noted under field conditions. In 
1931 with a lai^er number of unknown potential males coming into 
blbom it was realized that our methods wonid not permit ns to do 
much more than make pollen observations if the methods were not 
changed. Hence the arrows were cut without the attached canes. 
Rtnall samples were examined microscopically from florets unopened 
but just below those which shed pollen ^or that day. The arrows 
were then placed in sheets of newspapers between blotters and dried 
for 10 days to two weeks. Blotters were changed every 2-5 days. 
Further samples were taken at a later date and comprise the data 
presented m table IL 
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Pollen counts 

In crossing campaigns previous to 1930 it was noted that varie¬ 
ties with purple lor purplish anthers seemed to give larger counts of 
iodine positive grains than those with yellow. In order to observe 
any relation between degree of color of anther and iodine reaction a 
number of varieties were examined. They were grouped into three 
classes with respect to color of anthers. In 1930 pollen counts were 
made of 15 varieties. All arrows were taken from held plantings 
unless otherwise noted. 


Table I 

RELATION OF ANTHER COLOR AND IODINE REACTION 1080 


Variety 

No of 
pollen 
grama 
ctmnted 

Per cent Iodine Poaltive m 

Purple 

Anthers 

Med Pur- 
Anthera 

Yellow 

Anthers 

P.R 388 

1089 


37 04 


co-asi 

1487 


64 67 


SC 12-4 (Drumb) 

1438 


57 18 


BC12-4 


88 87 



POJ-2878 

1398 


82 13 


P.R-482 

205 


56 10 


POJ-2726 (CollecUon) 

1110 



3 83 

POJ-2725 

Nocoimt 



Less than 1 

Kassoer 

740 

51 61 



Tue-472 

1348 

72 45 



POJ-<2364 

m 



1 62 

Dadllla 

IWi 


48 81 


POJ-36 

No count 



Less than 1 

D-llSfi 

1204 

66 ai 



Tuc-450 

613 

60 07 



Tuc-tM 

513 


51 85 


T-2009 

1028 


77 62 


Average 


71 74 

60 25 

2 81 

Maximum 


88 87 

83 13 

3 93 

MImmum 


51 61 

37 04 

1 62 


The aasutanoe of Mus Ana Molina, Tnbt. in Biology, U P K , in making most of the counts in table 
I Is hereby acknowledged. 


In general the data seem to show that intensity of purple color¬ 
ation of the anthers is some indication of the fertility of the enclosed 
pollen grains. Undoubtedly as between yellow and purple of medium 
*or better, the latter are to be preferred for use as males. It is in¬ 
teresting to note that in the case of SC 12-4, pollen from field grown 
plants had a higher percentage of iodine positive pollen grains and 
mtore intense purple color than those grown in drums. 

In 1931 notes were available on 41 varieties and they were grouped 
according to anther coloration into 4 classes. The data presented in 
table II are based on the sum bf the counts of the first and second 
samples as mentioned above. There is essentially no difference be¬ 
tween the counts made in November 1931 and those made in August 
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1932. The corrdation coefScient between the two series of ohsetYS’ 
tions was 0.642 ± .059. See table II. 


Tabli 11 

BlfiLATlON OF FKEBH AND DRY FLOWERS 


Fttoent Positive August 1932 

0-10 11-20 21-aO 81-40 41-80 61-60 61-70 71-SO 81-00 

0- 

10 

11 

20 

g 21 

r 80 

fsi 

340 

|41 
• 60 

|« 

870 

^ 71 
80 

14 

1 

1 


1 





17 

1 



1 






2 



8 

2 

1 





6 

1 



1 

■a 





8 




1 

2 


1 



4 





8 

8 




6 





1 



1 

1 

8 


1 

1 







2 






1 


1 


2 

16 

2 

6 

6 

0 

4 

1 

■ 

1 

46 


Note: The discrepancy in total obseivations between tables II and III ia 
due to the faet that anther color determinationB were lack'og in 4 eases. 
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The 1931 data show a aimilar trend of the average per cent of 
positive reacting pollen grains to increase with the increase in in¬ 
tensity of the anther color. The range and therefore the variability 
is very high in both years. 

If we may assume that arrom with 50 per cent fertility as in¬ 
dicated by the iodine test are worth using as parents then anything 
bdow medium in colbr should be only used nfter a microscopical ex¬ 
amination with iodine has been made. Of course all varieties used 
as males should be checked up for pollen fertility by the iodine test 
sooner or later. 

suiocabt 

1. It has been shown that within rather wide limits there is a 
positive relationship between pollen fertilily as indicated by the 
iodine test and the degree Of anther coloration in the sugar cane. 

2. That pollen samples taken from dried flowers nine months af¬ 
ter the fresh samples have been taken are similar in their iodine re¬ 
action has also been demonstrated. 

befebbnoeb 

(1) Bannier, J. P. De Bietveredeling aan hot suiker proefstation 
te Pasoeroean; Teehniek, richting en resultatcn van 1893-1925. Ar- 
ehief v. Suikerind. Ned. Indie, Meded. Proefstation Java snikerindus- 
trie. Jaargang 1926 No. 19. 




BAOTEBIAL WILT OF TOBACCO IN PUERTO RIOO AND 118 
INTEBTRANSMISSION TO OTHER SOLANAOEOUS HOSTS 

By Aikfdbo Boquji. 

Anistant Fhytopathologul^ Inaular Experiment Station, Bfo Fiedrae, P. R. 

Although bacterial wilt of tlic Solanaceae haa been repeatedly re 
ported by Tarious mvestigators from Puerto Bico, Henricksen (2), 
Stevenson \,9), Stevenson and Bose (8), Smith (7), Thomas (11), 
Lopez (4), Seaver and Chardon (6) Cook (1), and more recently by 
Nolla (5), attacking tomato, eggplant, pepper, potato and other 
plants*, the disease has never been found naturaUy in tobacco nor 
has been produced artificially by inoculation with supposedly pure 
cultures of B solanaeearum E. F. S. from other hosts. Cook (l.c.) 
suspected the pathogene to be a different one when his cross inocula¬ 
tions with the organism from eggplant succeeded on tomatoes and 
peppers but failed on tobacco. Nolla (l.c.) in a very comprehensive 
study of the disease concluded that the Puerto Bico organism, although 
morphologically similar to B wlamcearum £. F. B. was a strain 
incapable of infecting tobacco. He suggested, however, the pos¬ 
sibility oi all varieties of tobacco on the island being resistant to 
the organism. 

The pi-esent investigation was initiated with the purpose of as¬ 
certaining why tobacco was not attained by the Puerto Rican strain 
and, if so, the relationship between the tobacco organism and the one 
attacking other Solanaceous hosts of economic importance, viz., to¬ 
mato, eggplant, pepper and potato. With the introduction of new 
tobacco varieties as a means of improving our standard types and, 
more recently, with the expansion of the vegetable growing industry 
into what was formerly tobacco land, the importance of elucidating 
this point not only has a purely scientific value hut also a decided 
economic importance. 

Hibtobt 

The writer found what was apparently the first observed case of 
bacterial wilt on tobacco in Puerto Bico in the summer of 1981, 
among two of our standard varieties, Ceniza and Utuadp, growing 
in a field that for the last 10 years has bfeen planted with sugar cane 
and. more recently, with strawberries. The plants were about 18 

*ZiniAS (CfMFins €U9an$ (Jsoq) Kiintie); SoUmim torvum h.; Sofanum e&rOMmm 
Dvnsl UadonbtedlF muiy otiher pliiiiCs srs st^sdnd uiidsr o«f epndW < mi. 
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inches high and growing rapidly. Two of the Utnado plants were 
carefully pulled and their root systems washed. No symptoms of 
fungus attack was evident and the roots, except for the end of tho 
main branch, appeared to be healthy. After stripping the plants of 
their leaves, the greater part of the stem was cut off until almost a 
solid core of woody tissue near the base of the stalk was left. The 
roots were then set in a beaker with distilled water in such a way 
iiS to leave the^stub above tbe surface. In a few minutes, a slimy, 
brownish exudation appeared on the cut surfaces. A microscopic 
examination of the exudate, revealed the presence of enormous num¬ 
bers of motile, rod shape organisms, similar in morphology to B. solo- 
iiocearum E. F. S. 

Agar plates from sterile water suspensions of tbe ooze failed to 
develop colonies after five days, but streaks made directly from the 
exudate made good growth. From these slants, agar plates were 
poured which in 48 hours developed watery, translucent colonies. 
Sub-cultures were then made from these colonies and in eight days 
devdoped the typical brown pigment characteristie of this organism. 

lUIOBPIZOUOGIC Stmptuius 

in the FiM .—^The symptoms of the disease when occurring nat¬ 
urally in the field are tsrpical and distinct. The first indication is 
the sudden wilting of one or more of the youngest leaves. When only 
one leaf wilts it is usually the third or fourth youngest from the 
top. The leaves wilt either totally or partially; when partially, the 
tip or only the area of the blade at eithei side of the midrib withers; 
when the whole leaf wilts, it droops, so that only the ventral side 
of the leaf is visible. The wilting and drooping of a sin gle leaf 
near the top is an unmistakable early symptom of the disease. These 
early manifestations of infection are usually evident late in the 
morning hours whmi a bright day follows previous heavy rains. 

If the variety is resistant to the malady, the symptoms progress 
. no further and in a week or two the plant completely recovers. Be- 
cause of the tact that all of our standa r d varieties are highly resistant 
to infection, as will be demostrated further on, this may explain the 
reason why the disease has been previously overlooked. 

In ease of suseeptible varieties, successive wilting of the other 
leaves follows, usually the older ones, and the normal growth of the 
plant is cheeked so that adjacent Withy plants shortly outgrow 
them. Wilting is not uniform along the plants but usually one side 
is moTB wilted than the other or not wilted at aU. Wilted areas may 
show a sli^t ydlowish diseoloration, hut a marked wbloi-ori s is not 
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^ieal. The leaves finally rot, in some cases, only the stalk with a 
few stripped midribs remaining. If hot dry weather follows the 
initial tymptoms, the leaves are irregularly scalded, in a short time 
dry up, become brittle and desintegrate. With moist weather, the 
leaves gradually turn yellow, then brown and finally rot without 
becoming brittle In advanced stages, the stem blackens, becomes 
hollow and shrivels up. 

When the roots of diseased plants are examined .dark grayish to 
black, riightly pnnken blotches are often present in the main branches. 
Usually the rootlets arisng from these branches are dead and their 
cortex is easily removed. When cross sections of the afTeeted roots 
are made, droplets of a slimy ooze appear on the out surfaces. For 
diagnostic purposes this is the critical evidence of infection by bacte¬ 
rial wilt. 

Under Puerto Bican conditions, the writer had no difficulty in 
differentiating between fungus wilt as produced by Ekieoctoim sciani 
Klihn, PhytopMhora pcmuitiea var. nieottonoe Tucker, and bacterial 
wilt, as soon as the early symptoms of both tyi>es of infection are 
evident. Tn the former eases, the wilting is sudden and general, that 
is, practically all the leaves wither and droop simultaneously and a 
marked chlorosis is immediately noticeable. Wilted plants do not 
recover rom day to day with the advent of moist weather and 
doudy mornings as plants attacked by bacterial wilt do in the early 
stages. So dear cut is the difference that the writer never failed to 
obtain critical signs of bacterial wilt on plants marked as such as 
soon as the first qrmptoms were observed. 

Symptoms were observed at all stages of growth from three weeks 
after setting plants in fidd. 

On Inoevlated Plants .—^The qrmptoms manifested by inoculated 
plants in pots were identical in every reqtect to those observed under 
field conditions, eqmeially so, in the early stages. Inoculated 
plants, however, sddom were completely destroyed; partial or com¬ 
plete recovery bdng oftener the case. In many instances, recovered 
plants would exudate the slimy ooze even when cut 10 inches above 
the point of inoenlation. 

Brown and sunken longitudinal streaks along the stem were often 
produced by inoculated plants, but this SFinptom was never observed 
in the fidd. When these areas are punctured, exudation of ooze 
fbllowa 

Dwarfing and undevdoped root systems are also pronoiiiMed 
<ymptoins of inoculated idanta 
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Histouoqic STMFnOUS 

Bacterial wilt is primarily a disease of the Tascular tissues of the 
plant In tobacco as well as in other suscepts studied, however, the 
pith is nearly always affected and in many cases also the cortex. 

Tranverse sections of affected parts of the roots or stems shows 
the vessels completely occluded with the bacterium. There is a 
pronounced discoloration of the wood which varies in color from red¬ 
dish brown to dark brown. Shortly after the cut surfaces are ex¬ 
posed a sticky exudate oozes out of the vessds in tiny droplets whie’i 
rapidly enlarge and coalesce. Both the consistency and the color of 
this ooze varies with individual eases, in some instances being watery 
while in other it is very thick. The color varies from pearl white 
in plants recently infected to a very dark brown in advanced cases, 
although individual droplets from the same stem may differ among 
themselves as to color. 

The pith is nearly always affected and when the attack is severe 
it is rapidly disorganized. As a result the stem collapses, forming 
indentations and twisting around. Tt is also stained brown, but to 
a lesser degree than the woody tissues. In some cases the bacterium 
invades the cortex forming necrotic areas which enlarge with the 
advance of the infection. The woody tissues, although becoming 
fonctionless, are not disorganized until invaded by secondary sapro¬ 
phytes. 

ExiObOOT. 

Morphological, cultural and pathogenecity studies establishes the 
organism responsible for bacterial wilt of tobacco in Puerto Rico as 
identical to Bauterium solanacearutn E. F. S. (Phytomonag tolcma- 
cearvm (E. F. S.) Com. S. A. B.) 

The pathogene is extensively disseminated throughout the island 
and is responsible for a rimilar disease in other Solanaceous hosts 
among which tomato, eggplant, p^per, and potato are the most im¬ 
portant. 

MOBPBOUOOIOAL ANO ClUVruBAL CHABAOTlatlSTlOB. 

The following characteristics are typical for the organism under 
discussion: 

Bods, 0.5 |i in width, varying in length from 1.0 |i to 1.5 p; motile 
by a sinide polar flagelum (two preparations stained by Cesares—Gil 
method) which is 3 or 4 times longer than tiie cell; motility is best 
obsented in hataging drops of fresh ooze or in broth cultures 48 hours 
old at roem temperature (25° C. to 30 °C.). The cells stain well 
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with ordinary aiiiliu dyey bat specially so with carbol fuchsin. In 
good preparations a more pronounced staining of the polar regions 
as well as a plain constriction at tlie center are evident. 

Standard nutrient agar plates begin to show surface colonies iu 
from one to two days; in general these are small, circular and 
slightly raised, transparent at drst, resembling tiny drops of water 
on the surface of the agar, changing to whitish when seen by reflected 
light in one to two days, but brownish by transmitted light and 
producing a brown pigmentation which varies in intensity from very 
light to dark brown after a week old, and diffuses into the agar. 
Sub-surface colonies are variously sha))ed, usually elliptical. 

Nutrient agar and litmus lactose agar dants show a filiform tj'pe 
of growth; the agar in the latter case acquiring a more intense blue 
color with age particularly near the region of growth. The streaks 
are semi-liquid during the first few days and run into the condensa¬ 
tion wTiter if kept a])right. 

(lelatin stabs show no liquifaction when two weeks old. 

Milk is cleared without precipitation of the casein and the medium 
8(^)11 irra a bright brownish hue. Litmus milk becomes more intense 
blue with age nuthout precipitating. 

llrotii cultures become clouded in 24 hours when a recently 
isolated culture is used; old cultures require a longer time for 
clouding ^he medium. In a few days a white precipitate is deposited 
at the bottom of the tube and the liquid become*' intensely clouded, 
witli or without the formation of a very slight pelicle. As the cul¬ 
tures become old, the supernatant liquid becomes clear and develops 
a color which varies from amber to dark brown. 

(Irowth on potato slants is at first watery, spreading, whitish or 
yellowish in color, later turning brown and the water becoming 
heavily clouded. 

On Dunham’s solution growth is similar to that of broth cultures 
No growth has been observed on Cohn’s solution. 

No gas or acid is produced from saccharose, dextrose, glucose, 
maltose, lactose or mannit broths. 

Nitrates are not reduced: indole is not produced. 

Spores have not been observed. The organism is qerobic and 
gram uegative. • 

The length of time for which the organism remains viable in pure 
cultures is variable; good growth has been obtained from broth 
cultures three montiis old. Liquid cultures remain viable for a 
longer period than cultures on solid media. 
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The above description of cultural and morphological characters 
correq>onds to the ones given by Smith (l.c.), Stanford and Wolf 
(10), Nolla (l.c.) and other investigators elsewhere for B. goUma- 
eearum E. F. S. 

iNOOUIiATlONB 

Methods and Inoculum .—The irregular behavior of plants inocu¬ 
lated with B. solanacparum E. F S., was first noted by Smith (l.c.) 
and confirmed by practically all investigators on the subject since 
then. Similar diffienltiea were encountered by the writer. These 
were augmented by the fact that the organism rapidly or immediately 
loses its pathogenic ability when artificially cultured. 

In an effort to obviate these difficulties, several methods were 
tried in the early stages of these studies, two of which were finally 
• dopted in conducting inoculations and cross-inoculations wiih 
marked suceeas. 

Both the aerial and the underground parts of the suscepts were 
inoculated. Except in two or three instances, all inoculations per¬ 
formed above ground failed. They even failed when conditions for 
the development of the organism at the point of inoculation were 
provided. Identical inoculum, when used simultaneously under¬ 
ground, on plants grown alike, would reproduce the symptoms of the 
disease. 

Sub-cultures from poured plates; broth cultures made directly 
from oose or from sub-cultures; streaks made directly from ooze; 
colonies from poured plates; sub-cultures on potato slants; ooze 
directly from diseased plants, and pieces of diseased wood were used 
as sources of inoculum. Ezc^t when ooze or pieces of wood were 
used, the age of each of the various cultures employed varied in 
from 1 to 7 days. Pieces of wood were invariably used the same 
day and ooze was used when not m,ore than hours old. 

Of these, agar streaks made directly team ooze, pieces of wood 
and pure ooze were the most successful sources of inoculum; the last 
two mentioned giving very consistent results. Nolla (Lc.), pointed 
out that inoculations with ooze scarcely ever failed. 

Symptoms produced by sub-culture inoculations no matter on 
which medium grown wore usually of a localized nature; there is 
a dight brownish discoloration following the vascular bundles for a 
short distance below and above the point of inoculation or the pith 
was sometimes affected. Critical symptoms, however, wme rarely, if 
ever, obtained. 
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In pprfoming most of the inoculations upon whieh the conelu- 
siona arrived at in this paper are based, the usnal procedure was to 
inoculate young, rapidly growing plants in 8-ineh pots in sterilized 
soil, about one inch below the surfaee of the ground, either with 
ooze or with pieces of diseased wood from the same or other soscepts 
studied. The necessary ooze was obtained &om roots and stems of 
recently wilted plants in the field The soil around the stem near 
the surface of the ground was carefully removed and the stem washed 
with distilled water at the desirod place. A slight injury with the 
end of a sharp seapel so as to pierce the woody cylinder was made 
and the ooze inserted at that point. The soil was then rq>laced and 
the plants watered once or twice a day until discarded. Checks were 
similarly treated, except that no inoculum was provided. 

When pieces of diseased wood were used, thin slices of the mate* 
rial were cut with a sterile razor in such a way that one side of the 
section was thicker than the other, and kept in sterile water until 
used. With a sharp seapel, a longitudinal cut was made after pro¬ 
ceeding as above. The end of the seapel was not removed until, 
with a pair of tweezers, the slip of wood, thinner edge first, was in¬ 
serted into the out. The whole scheme is in the nature of an un¬ 
derground graft. 

Thes two methods were equally successful, but because of ihe 
large amount of ooze required when making extensive inoculations, 
the latter was much more convenient. 

Pathogenicity .—Tobacco plants inoculated us above from nat¬ 
urally wilted plants developed typical wilt sjTuptoms in from 4 to 
10 days. When resistant varieties were used recovery slowly fol¬ 
lowed these early symptoms; when susceptible varieties were in¬ 
oculated, the symptoms usually terminated in the death of the plants. 

Broth cultures of the inoculum were plated when two days old 
and sub-cultures made. Soon after the symptoms on inoculated 
plants were well defined, the plants were pulled, washed and examined 
fer the critical sign of infection: exudation of ooze for some distance 
above or bdow the point of inoculation. Sub-eultureg of this oon 
made as above were then compared with the original ones. In every 
ease, thR>' were found to be morphologically and physiologically 
identical. ^ 

Agar plates from broth enltures of the ooze nearly always yielded 
a single type of etdony with alight or no etmtaminations. This is 
particularly the ease when fresh ooze from recently wilted plants is 
collected as far up in the stem as possible. Parallel inoculatioiis with 
these typical colonies with frw exceptions failed, while those made 
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with ooze were successful. This points to the rapidity with which 
the organism losses its infective powers. Sometimes abundant 
fungus contaminations {Ftuarium ep. and Acttnomyces t^.) would 
appear in the pistes. In these cas^ the results obtained from oo/e 
or wood inoculations were not considered. 

In all inoculation work done, an average of two checks for eveiv 
10 plants treated were carried. They always failed to show the 
disease. 

Tntebtranshission. 

Nolls (l.c.) has shown that B. solanacearum £1. F. S., as occurs 
in Puerto Rieo, is intertransmissible to tomato, eggplant, pepper and 
potato. In an effort to establish the pathogenic relationsliip between 
the tobacco organism and these hosts, over 500 inoenlations were 
made, more than one-half of which were successful The routine 
procedure was to determine first the pathogenicity of the ooze from 
each suseept on itself and then to make direct and reciprocal inocula¬ 
tions between each of the five species under study. 

Sufficient positive reactions were obtained in each case to warrant 
the conclusion that the organism re^onsible for bacterial wilt of 
tobacco in Puerto Hico is equally pathogenic to the other hosts under 
consideration and they, in turn, are eqiully pathogenic not only 
among themselves but also to tobacco 

’ YABiETAii SnscEprranjTT. 

Through the courtesy of Dr. R. F. Poole, of the North Carolina 
State College of Agriculture, the writer received seed of three fine 
cured varieties of tobacco: Cash, White Stem Oronoco and Adcock, 
known to be susceptible to bacterial (Granville) wilt. When tested, 
the Adcock seed failed to germinate. 

In the Summer of 1931 , 200 plants of each of the Cash and 
Oronoco varieties were grown in a field known to be heavily infested 
with the organism, as demonslrated by the high incidence of infection 
when either tomatoes or susceptible eggplants were grown on it. They 
were planted alternately in 10 rows, 3 ft. apart, 40 plants to a row. 
Hot, rainy weather followed fog weeks after transplanting to the field. 
A perfect stand was secured by continued replantings. Notes on in¬ 
cidence of wilt were taken (mce a week, as soon as the first symptoms * 
were observed. The results are given in table 1 . 

* Before flneOy reeordinf any pleata ahowinf ■ ympt o me aa poeitiTe^ a erHIeal 
tioB for baetorial eandate waa made. 
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Tabu 1 

IMCIDBNCB OP WJLT ON TWO IMPORTED TOBACCO VARIETIES 


Vanety 

Popnlation 

Healthy 

Wilted 

$ Wilted 

Gash 

200 

87 

113 

M 6 

White Stem Oronooo 

300 

51 

147 

73 6 


The results demonstrated that these varieties are lii^hly susee]^- 
tible to the disease under favorable conditions for infection. 

A more extensive trial was conducted in tlie same field early in 
the Spring of 1932. Besides the above mentioned types, our three 
most popular varieties: Virginia, ^Vniza and THuado, and a vigorous 
variety brought from (Colombia in 1929 by T>r. J. A B. Nolla, were 
included in the test. The same plan of ])lanting as explained in the 
previous trial was followed. The weather was cool and dry at the 
time of planting and remained so for two or three weeks after. In 
eonsequence, the plants failed to grow rapidly and the symptoms of 
bacterial wilt api)eared very late, even at flowering time with the 
early varieties. Symptoms of fungus wilt, however, showed much 
earlier and to such an unexpected extent that it became obvious that 
this factor had to be taken into consideration in analyzing the resulls. 
These are given in table 2. 


Tablk 11 

INCIDKNI E OF FI N(U S AND BACTERIAL WILT ON LOCAl. AND IMPORTED 

TOBAC'CO VARIETIES 




Plants 

infected 

Percent 

infected 

Plants 

infiBcted 

Penent 

infected 

aith 

bacterial 

Percent 

infected 

with 

bacterial 

Variety 

Population 

with 
fungu<i 
wilt • 

with 
fungus 
wilt 1 

with 

baotenal 

wilt 

wilt from 
total No 
of plants 

wilt from 
healthy 
plants only 

Virginia 

180 

30 


16 



Utiiado 

201 

22 


IK 



Oemia 

202 

66 


13 



C'ush 

201 

VH 


23 



Oronooo 

204 

63 


46 



Ambalema 

212 

34 


30 


16 76 


* Rhtzodonta aolant Ktaim and Phvtophtf'ora parattttca yar ntealtanai Tnoker 
** The per cent of bacterial wilt from healthy iilanta onU, 1 e, from those remaining after deduct¬ 
ing the ones inlbcted with fungoa wilt 

The writer is inclined to consider the percentage obtained in the 
last column as a more accurate estimate of the true incidence of in¬ 
fection for each variety under the coriditions of the experiment be¬ 
cause the early Invasion of plants attacked with fungus pathogenes 
prevented the infection with *B. solanacearum, which, as stated, de 
veloped much later in this particular trial. Furthermore, not a 
single plant attacked with fungus wilt was found to be also infected 
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ExITjANATION op Pl,ATBB. 

Plate I. — Two nutrient agar plates using different dilutions from 
a broth culture made directly from tobacco ooze. Only typical 
colonies of B. soUmacearum developed. This ooze was used to 
inoculate plants shown on plate II. 

Plate II. — Upper: Plants of the “Ceniza” variety artificially in¬ 
oculated with bacterial ooze from wilted tobacco plants, photo¬ 
graphed 10 days after the inociilation. Plants at left and right 
are showing typical symptoms. Middle plant, check. 

Lower: Same as above using plants of ‘Ttuado” vai'icty. 

I la^e III.—At left naturally wilted plant and at right healthy plant 
of the imported variety “Cash”. 



PLATE I. 






PLATE II. 




OONOEBNINO THE OBIOIN OF TEE WHITE QUABTZ BAUDS 
OF NORTHEBH PUERTO RIOO 

By Jauxs Tbobp and Lxslix Bo('Kwxijj Svith ' 

U. S. I>q)t. of Agricnltnre, Bnrran of Ohemistry and Roils, Washington, D. C. 

There are numerous deposits of white quartz sands of varying 
depths which are distributed in belts and spots from a few miles 
southeast of San Juan to a point about 4 miles southeast of Que* 
bradillas. The largest deposits occur between San Juan and Manati. 
Nearly every scientist who has observed these sand deposits has con* 
jectured as to their origin and several have offered tentative theories. 
Most writers have merely mentioned them without attempting to of* 
fer an explanation of how they were accumulated. 

The writers had the opportunity to study these white sands in 
great detail while making a soil survey of the districts in which they 
occur in abundance. We herewith submit our findings and we be* 
lieve that we have been able to explain, at least in part, the methods 
and forces which have caused the accumulation of these deposits. 

For the benefit of those unfamiliar with these sands a brief de> 
scriptio) of them and their environment is in order. The “white 
sand” deposits consist of white or gray quartz sands which vary in 
depth fiom a “smear” of a few inches to dune-Uke depomts 15 feet 
or more in thickness.* Usually the surface six. or eight inches of 
these sandy areas will be light gray colored while the subsoil will 
be nearly white. In many places the water table is reached at from 
20 to 50 or more inches depth. In these places the white sands are 

^ The authors are indebted to the Director of the Insular Experiment Station, Mr. F. A, 
Ldpei-Domfnirues and assistants Messrs. Jorge Landrdn and David Bodrlgues for their help¬ 
ful cooperation m the prosecution of the soil survey of the north coast which furnished tho 
basis for much of the contents of this paper. We are also greatly indebted to Dr, N. L. 
Britton of the New Tork Botannieal Garden, Ohanedlor Oarlos E. Oharddn of the University 
of Puerto Bieo, and Dr. H. A. Meyerhofl of Smith College for valuable suggestions. Dr. 0. 
F. Merbut, Ohief, and Mr. Mark Baldwin, Inspector, of the Bureau of Chemistry and Soflg 
furnished valuable criticism and suggestions which have greatly added to the value el tte 
paper. Messrs. Bay C. Roberts and A. T. Sweet, of the U. B. Bureau of Chemistry aad 
Soils; aad Messrs. Juan Zaldaondo and Femando A. Tillamil of the Insular Expeitaeat 
Station furnished soil maps of the San Juaa district which were of great use iu studying 
the distribution of white sands in that region, 

>Cook aad Gleason (8) in their **Beblogical Survey of fuerto Bico**, published in the 
July, 1988, issue of the Journal of the Department of Agriculture of Porto Bieo, deaeilbe 
the white sands in part u follows* 'The soil is composed of white, ealcafious (iti^ ms) 
Bands of unknown depth," As a matter of fact these white sands are practically pure 
quarts and their acid reaction demonstrates tiiat they are distinetly non-ealcareous. Foe- 
aibly the sands were oonf used with nearby shell sands which arc highly calcareous. It Is 
believed among the farmers of the northern coastal region that these sands eonalal 
of Uasistone grains. 
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underlain by a heavy, columnar and highly acid clay which is ex¬ 
ceedingly difficult to penetrate with digging tools. This clay is usu¬ 
ally gray in color with streaks and blotches of bright red or yellow 
or both. The thickness of the clay varies and is known to be more 
than 15 feet deep in places. The cracks and root holes are usually 
lined with white leached clay (probably kaolin). The sand, where 
it contacts the clay, is usually stained dark brown or dark gray and 
is often cemented into a ^^hardpan”. Superficial observation would 
lead one to believe that this cementing material consists of iron oxides 
(limouitc) but if the ‘‘hardpan” is ignited the dark color disap¬ 
pears and leaves a white or sometimes a pale yellow sand. It is evi¬ 
dent, therefore, that the cement is of organic material. In a few 
places it was observed that the hardpan layer was partly of iron and 
partly of organic material. When the hardpan from these latter 
places is ignited the organic part of the cement burns out and the 
residue, owing to the effect of iron oxide, assumes a light red or 
or pinkish color. 

The underlying clay material, when it is exposed in a ditch baid^ 
or road cut, exhibits a strong tendency to form vertical columns. 
These columns break up into well defined prisms of varying sizes 
which are very hard when dry and exceedingly stiff and resistant 
to pressure when moist. In the wet condition a good degree of plas¬ 
ticity develops. 

There are many places where the white sands lie on knolls or on 
gently sloping hillsides and a few places where the slope is quite 
steep. At first sight one would expect that the natural drainage 
would be good or even excessive in these places. This is frequently 
true but in many apparently well drained areas there is a heavy, 
tight clay like that described above which holds up the descending 
waters after rains and causes the lower layer of white sands to be 
wet much of the time. In these places, just as in those described in 
the foregoing an organic hardpan forms. The places where the 
white sands have good subdrainage do not have well developed or¬ 
ganic hardpans and in some places even dark organic staiiis are 
lacking. 

Where the white sands are deep they tend to blow up into low 
dunes and to spread out into layers of varying thiclmess over adjacent 
soils. In places where the latter has occurred one does not, of course, 
find the normal profile development. 

All of the sands observed occur within the belt of land where 
the Tertiary limestone forms the bedrock. Britton (1), Chard6n 
and others have suggested that these sands may be the residuum left 
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from the weathering of these limestones. There is much evidence 
to support this hypothesis. The Tertiary limestones have been weath¬ 
ered in a manner peculiar to the tropical regions. Except for small 
areas where the large rivers have cut their way through from the 
interior of the island, surface alluvial erosion is negligible. Under¬ 
ground streams remove most of the water which falls on the Tertiary 
limestones and these streams are fed by water which seeps down 
through the porous limestone and sinkholes. Differential solution of 
the limestones has led to the formation of myriads of “solution val¬ 
leys^' and intervening ^^mogotes^^ ^^pepino** (cucumber), or “hay¬ 
stack” hills. These “haystack” hills are closely spaced in places and 
in other places stand out in isolated groups or in rows in the larger 
open valleys. 

Where the white* sands occur in “solution valleys” which are 
entirely surrounded by high hills there is no other probable source 
for them than the limeslonc itself. There seems to be little if any 
doubt that this is the case. The wu*iters with this in mind, made a 
large uumber of observations to see whether the limestones contained 
quartz sand in sufficient quantities to account, not only for the white 
sands but also for the sands which oc*cur in the valley soils which 
are rea brown, or yellow in color. It was found that tlierc are many 
layers . f limestone which contain more or less sand and there are 
a few tain intersiratified layers of claj^'s and sands which contain 
litlle or no lime. Dr Hrillon (1) once observe 1 sandy layers in the 
limestones near San Juan and our more extensive observations have 
confirmed his findings. Places where these sandy layers may be easily 
observed are in the vicinity of Almirante; six miles southwest of 
Arecibo on the Lares road; 4 and ^ miles southeast of Hatillo; and 
on the Camuy River trail 5 and miles southeast of Camuy, 300 
yards before the river is reached. In the latter place there is a 3 
or 4 foot thickness of liiueslone which, perhaps, contains as much as 
30 per cent of quartz sands. A sample of decayed limestone from 
4 and Vj miles southeast of Hatillo was examined by Fry of the U. S. 
Bureau of Chemistry and Soils and he estimated that it contained 
25 per cent of (]uartz sand. The sandiest soils oJ^ limestone deriva¬ 
tion and the areas of white sand were observed in the localities where 
it was definitely determined that the limestones contained apprecia¬ 
ble quantities of sand. This is by faSr the most plausible explana¬ 
tion of the origin of the white (and other) sands of the localities 
which are remote from the seacoast. The dissolving of great thick¬ 
ness of these limestones would readily account for the accumulation 
of sands in the “solution valleys”. It might bo observed in passing 
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that the sandy limestones occur in the transition zone between the 
younf^est of the Tertiary beds and the second youngest. These dif¬ 
ferent divisions have been described by Hubbard ( 6 ), MeyerhoflE ( 9 ) 
and others. Meyerhoff ** suggests the possibility of artesian springs 
bringing up the sands from underground, but we observed no place 
where this would seem to be a plausible explanation. 

The largest beds of white sands occur fairly near the seacoast at 
distances varying from ^ mile to 2 and miles. The limestone 
hills between them and the ocean are often quite low and rounded 
and in many places it secerns quite possible that sands from the beaches 
may have been blown over the hills by the prevailing northeast trade 
winds. One of the largest deposits occurs 1 and % iRiles south¬ 
west of Arecibo. Tn this place the sands occur intermittently over 
a large U-shaped area the two arms of which extend in a west-south¬ 
west direction. Over most of this area the sands lie on a nearly 
common level and comprise flattish bench-like deposits. Numerous 
deep sinkholes indent this flattish area and it is surrounded by low- 
lying, rounded limestone hills. A few of the white sands in this 
district are on the tops of low rounded knolls and above the average 
level of the main body. The sands of the northern arm and east¬ 
ern end of this area grade into acid bro^^n sands which are fre¬ 
quently underlain by heavy clay subsoils similar to those under the 
whit<' sands. Several large areas of the brown sands have a sandy 
iron hardpan layer between the soil proper and the subsoil. These 
acid br<n\Ti sands, in turn, grade into alkaline brown quartz sandy 
soils as the coast is approached. These latter sands are without doubt 
largely derived from the disintegration of the San Juan consolidated 
sand dunes the sands of which are being broken apart by the waves 
on the seacoast and spread inland by the trade winds. It should be 
remarked for the benefit of those not familiar with the San Juan 
sand dunes that they were originally piled up by the trade winds 
on a bar near the shore and have subsequently been cemented by 
lime. This cement was very probably formed by a deposition of 
lime which resulted from the evaporation of sea spray. Some of 
the lime may also have come from the solution and redeposition of 
the lime of sea shell fragments. Probably the acid brown sands which 
are farther inland than the alkaline sands were largely derived from 
the sands which have spread inland from the coast through the agency 
of wind. They are acid because the leaching of the lime in them 

*Iii 1981-8S. Dr H. A. Meyerhoff of Smith OoUofe, deliTored o Mriet df leetnroi at 
iho Uaivonitj of Piiorto Bieo. Thow loeturoo aro to appear in book form at an early data 
and ihair amthor my kladly permitted aa to read the maaiiaeript. 
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has exceeded the rate at which the limy material from the coastal 
sands has been supplied. At the present time there is very little 
transportation of material taking place because of the fact that grasses 
and buslies are holding the sand in place. 

It may be readily surmised from the above that at least a part 
of the white sands near Areeibo have been derived from brown sands 
which have been blown inland from the coast. The present pale 
gray or white color is due to excessive acid leaching by ordinary soil 
forming processes. These processes will be discussed later in greater 
detail. 

Another possible explanation of the presence of a large body of 
white and gray sands near Areeibo is that there may have been an 
old lake, swamp or estuary in this locality and the sands may have 
been deposited along its shores or on the bottom. A deposit of white 
sands now borders Laguna Tortuguero farther to the east. The 
great thickness of heavy mottled clay under the white sands lends 
credence to this theory. Another evidence to lend support to the 
theory of an old estuarine or lake deposition is the fact that it is 
well known that the coast line between Areeibo and Aguadilla has 
been much lower in the past. High wave-cut terraces are to be dis¬ 
cussed i^ Meyerhoff’s ‘‘Geology of the Areeibo District” so we shall 
not discuss them further here. 

In many places between Manati and San Juan the deposits of 
sand arc very deep and in many of these places there is unquestiona¬ 
ble evidence that they have been reworked by the wind since original 
deposition. 

Between San Juan and Carolina there are deposits of white sands 
surrounding swampy and mucky areas where the evidence seems to 
be in favor of lagoon shore deposition. Granting the idea of some 
of the sands having been old beaches,we still may be permitted to 
wonder from whence the sands were originally derived. We may 
stUI logically suppose that a fair share of them came from the dis¬ 
solution of the Tertiary limestones and perhaps a part of them from 
the weathering of the nearby San Juan formation. If we must go 
back to first beginnings the quartz grains doubtless came from the 
weathering of granites and other siliceous rocks of the.‘‘oldland8” 
of the interior. The rivers carried tho sands down and the waves 
and currents spread them out over the Tertiary sea when the lime¬ 
stone strata were being built up. 

Up to the present point in our discussion we have devoted our 
remarks almost entirely to the explanation of the different probable 
sources of the white sands with scarcely any mention of why they 
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are whiit instead of brown, yellow or red like the other sands with 
wliich they are closely assoeiated. The answer to the latter question 
is one which may be best referred to soil science. Soils quite s imil a r 
to the white sands of Puerto Rico occur abundantly in the south¬ 
eastern coastal plains of the United States. They are especially 
abundant near the Atlantic seaeoast in Georgia and Florida but oc¬ 
cur ill hcattered localities somewhat farther north than Lakewood, 
New Jersey. The areas of white sands in Puerto Rico which have a 
high water table are very much like the Leon and related sands of 
the coastal ])lains of Georgia and Florida, while the deeper sands 
are much lilce the *S7. Lw'ic soils of Florida. The shallower types, 
which are well drained, resemble the Lalicwood sands which are dis¬ 
tributed from New Jersey well into the southern states. Hearn (4) 
estimates that there is a total area of about 4 or 5 million acres of 
the IjPon sand alone. This is about twice the total area of Puerto 
Rico TJie J.ak(wood and 8i, Lucie soils in their turn occupy a tre¬ 
mendous additional area. Cobb (2) observed similar sands in France 
and Rennett found a few areas of Leon sands in Nicaragua. It should 
be plainly understood at this point that there are several minor points 
of difference between the different types of white sands in Puerto 
Rico and the similar types on the United States mainland. We can¬ 
not, therefore, call them by the same names. Soils of the Ledn series 
are characterized by a dark gray, strongly acid, sandy surface about 
4 inches thick, about 18 inches of wdiite quartz sand and a 10 inch 
organic liardpan just above the water table which occurs at about 
82 inches from the surface Beneath the iiardjian there is normally 
a loose wet yellowish sand to considerable depths. In some places, 
how^ever, the hardpan is underlain by a stiff mottled clay just like 
the clay layer underlying much of the Puerto Rico white sands. The 
deeper white sand deposits of Puerto Rico more closely resemble the 
8t Lucie sand of Florida wdiich consists mainly of a loose, white 
quartz sand to great de})tlis. This sand also has an organic hard- 
pan or at least streaks of dark organic matter at or near the water 
table level if the latter occurs within the sand itself. It may be easily 
seen from the foregoing that white sands similar to the sands of 
Puerto Rico are very well known indeed in other parts of the world. 

The general processes by which soils of this type are formed are 
well known. Marbut (6) speaks of the Leon sands as ‘Aground wa¬ 
ter podzols” and of the Lakewood sands as true podzols. Typical 
podzols or ^ashy gray” soils are formed in well drained areas under 
a humid climate and usually under a conifer forest cover. They are 
characterized by a surface mulch of semi-decayed organic debris such 
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as pine needles, leaves, rotten wood, etc.; an ashy gray or nearly 
white “leached horizon”; a B-horizon or aecnmulated iron, clay 
and organic matter and the underlying parent rock. “Ground wa¬ 
ter podzols”, such as the poorly subdrained types of white sands in 
Puerto Eico, usually occur only where the parent materials are orig¬ 
inally very sandy and uhere the water table is relatively high, or in 
other vords, where subdrainage is very poor. Until quite recently 
it has been believed by moat soil scientists that true podzols can be 
formed only in a cool temperate region but Marbut (6) has shown 
that the Lalewnod sand is a true podzol and it extends well into 
the warm temperate regions of the south It is significant, however, 
that only the very leachy sandy soils have thus far been proved to 
form typical podzols outside of cool temperate regions True podzols 
derived from heavier materials, have been thought to be confined 
largely, if not entirely, to humid cool temperate regions, either in 
high latitudes or at high altitudes in low latitudes Abundant evi¬ 
dence of podzolization in many parts of Puerto Rico from sea level 
to 3,000 or more feet above the sea, have proved that the process is 
active here and it is possible that small areas of true podzols from 
heavier materials than sands may be discovered. A bit of evidence 
along this line will be discussed later in this paper 

Probably mucli more than half of the white sands of Puerto Rico 
are “ground water podzols”. Hearn (4) in a paper read before 
the eleventh annual meeting of the American Soil Survey JVssocia- 
tion, November, 1930, has given a good review of the formation of 
the Le6n type of soil profile, which so closely resembles the ground 
water podzols of Puerto Rieo. He laid special emphasis on the for¬ 
mation of the organic hardpan, which, before analyses were made, 
was thought to consist of oxides of iron. Briefiy, the original mate¬ 
rial is very sandy and contains only very small percentages of silts 
and clays. The silts and clays are removed by the downward per¬ 
colation of meteoric waters. This process is known &s “eluviation” 
and it is aided and hastened by the colloidal organic acids produced 
by the decay of plant remains. These acids act as solvents for col¬ 
loidal iron stains which lend ordinary quartz sands a red, yellow 
or brown coloration, with the ultimate effect of bleaching the sands 
white. Colloidal organic matter is foyned b> the work of bacteria 
which cause the decay of dead roots and leaves of plants in the soil 
proper. Much of this material is precipitated at the level of ground 
water forming the organic hardpan. The mass of hardpan is greatly 
increased by the presence of plant roots which accumulate at the level 
of ground wat^r. In the southeastern states one of the commonest 
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plants is the sawtooth palmetto and its roots have been observed to 
be concentrated in the hardpan. On some of the white sands of 
Pnerto Rico the corozo palm is quite common and it is quite possi¬ 
ble that its roots, as well as those of other plants, have contributed 
to the hardpan. 

We may then offer the following suggestions as to the formation 
of the poorly drained white sands of Puerto Rico. First we start 
with a soil material which contains a very high to fairly high per¬ 
centage of silica sands. This sandy soil will lie in a fairly flat posi¬ 
tion and must either contain an impervious layer beneath or must 
contain material which may later be used by the soil forming pro¬ 
cesses to cause conditions of poor drainage. Poor drainage may, of 
course, also be caused by a high water table which has been brought 
about by proximity to sea or lake level. There must be some vegeta¬ 
tion to furnish organic material to be used by the soil in forming 
acids, and there must Anally be a humid climate to furnish the nec¬ 
essary leaching waters. 

In the case of the largest deposits of the sands the original ma¬ 
terial seems to have been derived partially as a residuum from dis¬ 
solved slightly areiiuccous limestones and partly a subaerial accumu¬ 
lation of sands which have been carried inland from the wave-shat¬ 
tered San Juan sandstone formation. There is some evidence that 
some of these sands are littoral deposits which have remained after 
a slight withdrawal of water of the sea and lagoons in recent geolog¬ 
ical times, it seems almost certain that these larger deposits of 
sandy materials were locally transported by wind or water or both 
and deposited on the gray clays of lowlands possibly formerly oc¬ 
cupied by lagoons, estuaries or sinkhole ponds. This gray clay fur¬ 
nished the necessary conditions of poor drainage. Vegetation oc¬ 
cupied the soil and the leaching of the minor amounts of silts and 
coUoidal materials proceeded at a rapid rate. In many places, typ¬ 
ically a short distance southwest of Arecibo, there is a regular transi- 
laon from highly leached white sands, through gray-brown acid sands 
to alkaline sands, proceeding toward the seacoast. All of the white 
sands are far enough from the sea to be almost entirely unaffected 
by the spray from the breaking waves which are piled up by the 
trade winds. Soils in this district so affected are universally alka¬ 
line in reaction. In such a leaching process any soluble salts disap¬ 
pear flrst, then the less soluble calcium carbonate and Anally, after 
the decaying organic matter lends an add condition to the soil, the 
other soil pigments are dissolved and carried out by the ground wa¬ 
ter. The poor drainage causes the iron to be reduced to the £er- 
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rons state wliich makes it much more soluble. In places 'where the 
parent sands contain larger amounts of iron and alumina than nor* 
mal these materials are mixed with the hardpan 

The above description of the formation of white sands covers a 
very large total area of these soils. Many places ha'ving apparent 
good drainage, if one were to judge by surface appearances, in real¬ 
ity have a fairly high water table which usually lies just above the 
heavy clay layer It is probable that most or all of the sands of 
these places should be classed as ground water podzols. There are 
many other places, however, where subdrainage as well as surface 
drainage is sufSciently good to throw the white sands into the dass 
of true podzols which form only under normally good drainage con¬ 
ditions. Until very recently it had been considered by most soil 
scientists that it is very improbable that true podzols would be found 
in tropica] lowlands. Marbut* and Affanassief and others have 
found evidences of podzolization in the,tropical lowlands and they 
have predicted the possibility of the existence of true podzols in 
this position We are unaware of such podzols having actually been 
found in tropical lowlands until last year when the white sands of 
l*uertQ Rieo were thoroughly studied in the field. From a morpho¬ 
logical standpoint the well drained white sands which we shall briefly 
describe below are unquestionably true podzols in the same sense 
that the Lakewood sands of New Jersey are tme podzols. We fully 
expect that chemical analyses will confirm the morphological iden¬ 
tification. 

If the process of true podzolization is to account for the forma¬ 
tion of the well subdrained areas of white sands it would be reason¬ 
able to suppose that the same types of deposit might be formed from 
different materials with different thicknesses of the product and with 
a large number of gradations between the typical white sands and 
other soils with which they are associated. One type of such grada¬ 
tion has already been mentioned. In those deposits occurring well 
within the limestone hills and several miles distant from the seacoast 
one of the commonest associations of white sands is with a group'of 
soils known provisionally as the Vega Alta series. This series of 
soils has grayish brown surface soils with compact but moderately 
wtil drained, coarsely mottled red, ySUow and gray subsoils, the 
former two colors predominating. The heavier types of this series, 
such as the clay and clay loam are more brown than gray in the sur¬ 
face but the sandier types become grayer 'with the increase in the 
percentage of sand present. In many cases the soil surveyor is puz- 
ded as to whether to group these grayer sandier types of soils witii 
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the Vega Alta series or with the shallower types of the white sand 
group. With the graying of the surface horizon there is sometimes 
a tendency for the subsoil to become more poorly drained. This 
change in the drainage conditions seems to have been brought about 
by the eluvial ion-illuviation process. The clays and colloids have 
been oluviated from the surface by meteoric waters and deposited in 
the interstices of the subsoil forming a layer of illuviation. This 
process slows up drainage and may in many cases ultimately result 
in the formation of a temporary shallow water table at which an 
organic hardpan begins to form. This giyes rise to the ultimate 
formation of tlie ground water podzol type of white sand. On the 
other hand there are many places where the subsoil retains sufiB- 
ciently good drainage to take care of the meteoric waters. One such 
area lies some distance south of Babana Hoyo far within the lime¬ 
stone hills in association with soils of the Vega Alta series. It has 
the grayish white surface and white upper subsoil but lacks the or¬ 
ganic hardpan. The underlying clay is typical of the Vega Alta 
series of soils and is therefore w^ell drained. The upper subsoil, as 
in the case of the Vega Alia soils, has accumulations of iron and 
alumina in addition to small amounts of colloidal organic matter. 
The area occurs on the top of a sliarp knoll and is unquestionably a 
typical sandy podzol. There are several small areas like this one 
sonthw^est of Arecibo and scattered elsewhere throughout the north¬ 
ern coastal region in association with ground water podzols. Grada¬ 
tions between true podzols and the sandier types of the red Bayamdn 
and Espmosa soil series arc quite comnton. These red soils also 
grade into the ground w’ater podzols. The very deep areas of white 
sands usually are more or less piled up by the trade winds and since 
they are so loose and dry in their upper horizons it is frequently 
impossible to determine whether tliey have water in the lower hori¬ 
zons and whether they have developed organic hardpans. It is al¬ 
together probable that part of these deep areas belong to the true 
sandy podzols and part to the ground water podzols. From the 
standpoint of agriculture or of commercial use of the sands this 
problem has no bearing. It is a matter of purely scientific interest. 

While we are discussing the sandy podzols it might be of interest 
to add a further word regarding podzolization in Puerto Bico. A 
very large total area of soils in the lowlands as well as in the high¬ 
lands exhibit strong morphological evidences of this process. Many 
of these areas are of the heavier type of materials such as silts, sandy 
clays and perhaps clays in places. An extreme example of such soils 
very reeeBtly observed on a low bill near the new pier at Mayagues 
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is a silt loam with most of the morpliological characteristics of a 
true podzol. We can at least be safe in saying that it is a very 
strongly podzolized soil. Bainfall is about 80 inches per annum and 
natural drainage is good. A description in outline form follows. 
It should be noted that the land has ])een cleared so that the original 
leaf mould has been destroyed. 


Horizon Depth 

Ai 0" — 4" 

Aa 4" — 10" 
B 10" - 30" 

. C 30" down. 


Desc^ription 

Light brownish gray silt loam when dry. Pale 
yellowish brown when wet. Medium gran¬ 
ular structure. 

When dry grayish white; when wet pale yel¬ 
low floury silt loam. No evident structure. 

Heavy reddish brown and yellowish brown 
clay containing man> tuff and shale frag¬ 
ments. Very stiff when moist. All surfaces 
of cleavage planes are light gray and silty 
and gray silt follows root channels. 

Loose subangular gravels of tuffs, shale and 
cherty fragments. Possibly an old terrace 
remnant or elevated beach line. 


This area is very small but we believe it to be a signifleant evi¬ 
dence ot the progress of podzolizal ion at low elevations in the tropics. 
It is of interest to know that this highly podzolized soil occurs within 
two miles of the largest body of typical ferruginous laterite in Puerto 
Bico. A number of other places having very similar soils have been 
observed and it is hoped they may be discussed more fully in a later 
contribution. We return to the white sands after this short digres¬ 
sion. 

These white sands in their present position must be considered as 
very recent deposits from the standpoint of geology. They are cer¬ 
tainly younger than the San Juan formation since in no place ob¬ 
served do the San Juan sandstones overlap them. Recent as they 
are geologically, they arc quite old from the soils standpoint. The 
age of a soil is not measured by the number of years since the weath¬ 
ering forces flrst started working on its parent material but by the 
degree of leaching and eluviation which have taken place. An old 
soil is one in which leaching and eluviation are far advanced. In 
the case of sands this can take place ""in a much shorter time than 
with soils of heavier texture or with those which are high in lime. 
It is certain that these *‘old soils” (the white sands) are younger 
in years than many of the '^young soils” of Puerto Rico many of 
which are so highly valued by the farmers. 
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It is interesting to notice that there are no white quartz sands 
west of the Rio Gnajataca, at least not in the north coastal belt. 
There are plenty of brown quartz sands which would theoretically 
be capable of weathering into the white variety but this weathering 
has not taken placi*. There is a good reason for this. The rainfall 
from Camuy to the northwestern comer of the island averages con¬ 
siderably less than 60 inches per annum. A rainfall of 55 inches in 
Puerto Rico is approximately the dividing line between a humid and 
a semi-arid climate. Such a rainfall in this part of the tropics might 
at least be designated as sub-humid. The formation of large areas 
of white quartz sand requires the leaching effects which can be pro¬ 
duced only by a htunid climate, hence the disappearing of these de¬ 
posits in the northwestern part of the island. 

A few miles southeast of Humacao large quantities of loose, fine 
quartz sands and gravels have been washed from nearby quartz- 
diorite hills and deposited on the sea level estuarine clays of the Rio 
Caudelero delta. These very recent deposits have already begun to 
show signs of leaching under the infiuence of a heavy rainfall and 
poor underdrainage. The sands and gravels are changing from 
brown and yellowish brown to a pale yellowish color. Incipient or¬ 
ganic and iron deposits near the level of ground water prognosticate 
a future development of hardpan similar to that in some of the white 
sands we have been discussing. The entire island has not yet been 
covered in detail and it is reasonably possible that very stnall depos¬ 
its of white or gray sands somewhat similar to those of the north 
coast will be found in the humid regions which have not been thor¬ 
oughly explored. 


SUUHARV 

The origin of the large deposits of almost pure white quartz sands 
which occur within the area occupied by the Tertiary limestones of 
northern Puerto Rico have long been a source of puzzlement to geol¬ 
ogists. The largest areas occur within a mile or so of the seacoast 
in association with Tertiary deposits but are unconformaUe with 
them. Many of them are found in association with the remnants of 
lagoons which were cut off from the sea by the San Juan formation. 
Some deposits are also in fairly close association with the latter for¬ 
mation in some places Smaller areas occur well within the lime¬ 
stone hills. 

Bxaminations of limestone outcrops and of residual soils within 
the limestone hills indicate that a luge amount of sand originally 
came froni the solution of layers of impure limestone which former)^ 
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overlay the district. It is altogether probable that some ol the sands 
have been blown inland from the broken np San Juan formation 
and later leached of their lime. There is some evidence to support 
the theory that some of these sands may have been left in or near 
their present position along the shore of former lagoons which have 
since Wn drained by a slight emergence of the coast. There is but 
little question but that the smaller deposits several miles inland and 
well within the limestone hiUs are the residuum left from the dis¬ 
solution of the limestones. 

The whiteness and purity of the sands are due to the soil form¬ 
ing process known as podzolization (acid leaching and eluviation) 
which in this case has taken place largely under conditions of high 
rainfall and poor subdrainage and to a less extent under well drained 
conditions. Some of the deeper deposits which are now well drained 
have been more or less piled up by the winds since they were bleached. 
We can therefore state with reasonable assurance that the quartz 
sands have come from the various sources above mentioned but that 
they are white because of a high degree of ‘‘podzolic’* leaching 
which has atfected them since they accumulated. Millions of acres 
of similar soils which have been carefully studied by soil scientists 
in the southeastern United States have furnished the evidence for 
this explanation of the origin of Puerto Eico*s white sand deposits. 
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Explanation of Plates 

PLATE IV 

Figure 1. Area of white sand southwest of Arecibo. Vegetation con¬ 
sists of second growth of icaco {Chrysobalanus icaco L.) 
and pajnil or cashew-nut {Anacardium ooddentode L.) 
Young cocoanut trees grow very dowly on these infertile 
sands. 

Figure 2. Upper part of profile of white sand. Grayish surface soil 
slumped into pit at left center. White horizon shows 
plainly just under plant roots at extreme left. 

PIATK V 

Figure 1. Shows heavy sandy clay which underlies many of the areas 
of white sands. Light colored vertical and horizontal 
.breaks are white kaolin. Dark colored layer above is 
organic hardpan. 

Figure 2. Highly podzolized soil profile about 4 miles south of Hu- 
macao. Soil is derived from quartz diorite and occurs 
near a hill top. Drainage good. Note strong devdop- 
ment of whitish A 2 horizon just above heavy B horizon 
at center of photograph. Profile similar to the one de¬ 
scribed from Mayagiiez and represents same soil-forming 
process which caused the formation of the white sands. 



PLATE IV 











PLATE V 








PUERTO BIOO SEEDLESS ORAEOE SEUOTIONB 


By A. i). BllAMKl., 

Principal Phyaiologiat, HortienltnTal Crops and Diseases, Bureau of Plant Indus¬ 
try, IT. 8. Dcx)ai tiiient of Agriculture, and 
K. II. T WIGHT, 

Rperialist in Kmits, Insular Bzperiinent Btation, Department of Agriculture, 

Puerto Bico 

During the months of August and September, 1928, the senior 
writer visited the principal fruit-growing districts of Puerto Bico 
in order to study the varieties of citrus fruits grown and to intro¬ 
duce improved methods for the propagation of selected strains of 
the commercial citrus fruits. This visit was made in response to an 
invitation by the Commissioner of Agriculture and Labor of Puerto 
Ilieo and with the cooperation of the Bureau of Plant Industry of 
the II. S. Department of Agriculture. The selection and propaga¬ 
tion study of citrus problems was cut sliort by a severe hurricane 
that occurred on September 13 and 14 but important information 
had been otitaincd before the terrific storm known locally as the San 
Felipe hurricane, interrupted the investigation. During the search 
fur a superior orange amongst the so-called “wild’’ or seedling trees 
an outstanding tree bearing seedless oranges of apparent commercial 
value was discovered and propagated. This report will contain an 
account of the discovery and the description of the characteristics 
of this tree and its fruit and of three others that were found and 
propagated subsequently. 

Discovery of Seedless Obakgb 

Upon his arrival at San Juan, Puerto Bico, in August, 1928, the 
senior writer met witli Hon. C. E. Chardon, then Commissioner of 
Agriculture and Labor, at his ofiSce in the Insular Experiment Sta¬ 
tion at Bio Piedras, in order to decide upon a plan for investigating 
citrus-bud-selection problems. At this meeting the senior writer 
proposed amongst other things a systematic search for superior orange 
trees, particularly amongst the planting of the so-called “wild” 
orange trees that are located on various coffee plantations of the 
hill districts and in the gardens of Puerto Bicaus, many of whom 
have shown a special interest in the planting and study of orange 
varieties. 


ITl 
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During a previous visit to Puerto Rico, in 1905, the senior ^vriter 
has been impressed by the marked variation in the commercial qual¬ 
ity of the Puerto Rican oranges that came under his observation at 
that time This experience together with a similar one in California 
citrus orchards during the past twenty-three years were the reasons 
that led to the proposal of study of the seedling orange trees in 
Puerto Rico during the Fall of 1928 from the standpoint of deter¬ 
mining, HO far as possible, the nature of variations, if any, in the 
trees and their fruits and particularly to look for individual trees 
that were apparently superior to the average for commercial propa¬ 
gation and culture in Puerto Rico. 

A searching party was organized early in September 1928 to 
carry out a systematic search for a superior orange in certain citrus- 
growing districts of Puerto Rico. The members of the expedition 
consisted of Mr. O. W. Barrett, then in charge of farm demonstra¬ 
tion work for the Puerto Rico Department of Agriculture and La¬ 
bor and whose knowledge of local agricultural conditions and famil¬ 
iarity with the Spanish language were valuable in this work, Mr. A 
Mayoral of the Plant Propagation Station at Trujillo Alto, and the 
senior writer. The equipment included a supply of sphagnum moss 
and suitable containers for budsticks in order to insure the proper 
care for any budwood that might be obtained from any outstanding 
tree that might be discovered. 

Several days were spent in studying orange trees in various loca¬ 
tions on the Island but without finding any particularly valuable 
orange trees of interest from the commercial standpoint. A few se¬ 
lections of budwood from interesting trees that were thought to be 
better than the average were made but these trees were considered 
to be of minor commercial importance by the senior writer. 'While 
the fruits of these selected trees were apparently superior in one 
or more commercial characteristics to the average, the fruit and fo¬ 
liage characters did not meet all of the requirements that were con¬ 
sidered to be essential for a superior orange variety. 

Finally, on September 11th, 1928, a visit was made to a coffee 
plantation owned by Don Francis Martinez, located in the hOl coun¬ 
try above the city of Mayagiiez and about 1,200 feet above sea level. 
The orange trees on this plantation, probably more than a thousand 
in number, were planted for the most part alongside the coffee fields 
and as a shade for the coffee plants. They were about forty years 
old, according to the superintendent of the plantation who accom¬ 
panied us during our study of these trees. They were typical so- 
called **wild” or mountain orange trees, i. e. apparently seedlings of 
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the varieties introduced by the Spanish explorers and settlers dur¬ 
ing the early history of the colonization of Puerto Rico. The prin¬ 
cipal crop on this plantation was coffee and the maintenance of the 
orange trees was incidental to the main business of the plantation. 
In addition to those planted alongside and in the coffee fields, small 
groups of orange trees were found growing near the houses of the 
employees as was frequently the case on similar plantations in other 
districts that were visited during the course of the survey. 

At the time of this reconnaissance, the fore part of September 
1928, the fruits of most of the orange trees observed were young and 
small, about the size of walnuts on the average. Now and then a 
tree was found with larger and more mature oranges while others 
had only very small fruits. All of the fruits examined from the 
most promising-looking trees contained several seeds and some of 
them had as many as 35 or more seeds each. In some instances the 
rinds were very thin and in others the peels were quite thick. Most 
of the oranges examined had a tender rag and were very juicy but 
some of tliem contained an excessive amount of coarse rag and were 
lacking in juice. In some instances the flavor of the juice was fair 
to good but in most eases it was insipid and poor. 

Amongst the orange trees in the main border row of the Martinez 
plantation several apparently interesting ones were examined but 
upon close study they were found lacking in one or more of the char¬ 
acteristics essential for a superior commercial orange by reason of 
the undesirable shape, size, rough texture, poor flavor, lateness of 
maturity, excessive number of seeds or other characters of commer¬ 
cial importance. As a result no attempt was made to collect budwood 
from any of the trees that were first examined. After walking about 
half the length of the row, the senior writer noticed in the distance 
a conspicuous tree that stood out from the neighboring ones so that 
it attracted his immediate interest. The characteristics of this tree 
that were particularly noticeable to the senior writer while still some 
distance from it. included; an unusually large crop of apparently 
mature oranges having uniformly desirable commercial size and shape, 
the relatively large size of the tree and its dense, deep green foliage 
with large, clean, healthy appearing leaves. Instinctively, the senior 
writer felt at the time that this might be«the tree for which he had 
been searching, but restrained his enthusiasm until it was possible 
to examine the foliage and the fruits more closely. 

Upon reaching the conspicuous tree the senior writer picked an 
orange nearest at hand and cut it traversely across the mid section. 
The first glance at the cross section showed that the orange has a 
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medium thickness of peel, the flesh was Arm and had an attractive 
texture and color, the core was very small and solid and no seeds 
were visible. Small sections were imniediatel} cut from the two 
halves and handed to members of the party. After tasting these 
samples everyone present agreed that the flavor of the juice, texture 
of the flesh, and the bouquet or aroma of this fruit was superior to 
any of the samples tasted heretofore on this trip or to the best of 
their recollection in any previous tests. The fruit was found to be 
entirely without seed or any evidence of seediness. The senior writer 
then cut, in a similar manner, 24 other oranges that were picked from 
different branches of this tree and every one without exception proved 
to have very similar characteristics to those of the flrst one examined, 
including absence of seeds, firm and very tender flesh, no apparent 
core, an abundance of excellent flavored juice, medium thicknesss of 
rind and exceptionally desirable size and shape of orange from the 
commercial standpoint. The unanimous opinion of those present 
was that this was the best eating orange that they had tasted to the 
best of their recollection. 

About 50 budsticks were then cut from this outstanding tree, 
each with one or more typical fruits attached. The fruits were cut 
off from the budsticks and their characteristics noted, particularly 
the absence of seeds. The budwood was carefully labe ll ed e"d im¬ 
mediately packed in moist sphagnum moss. A few additional oranges 
were also picked from the tree for subsequent examination 

The remaining orange trees in the row were looked over before 
the party left the plantation but nothing of particular interest was 
observed. By this time darkness precluded any further field stud¬ 
ies and the parly returned to Wayaguez for the night. On the 
morning of September 12, 1928, a visit was made to several Maya- 
guez gardens and the party started on their return trip to San Juan. 
En route a stop was made at San Sebastian where several gwinli gnr. 
den orange plantings were looked over. One of the growers reported 
an orange tree located on his coffee plantation some distance from the 
city that produced characteristically seedless and desirable fruits. Ar- 
ran^ments were made to visit this planting subsequently in order to 
obtain further data and budwood for possible propagation but owing 
to circumstances the senior writer was unable to carry out this 
While at San Sebasti&n during the afternoon of September 12th 
one of the growers mentioned the fact that a hurricane had been re¬ 
ported from the Virgin Islands and that it was apparently approach¬ 
ing Puerto Eico. Accordingly haste was made to return to San 
Juan, but a short stop was made at Garrochales in. order to visit one 
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of the Uu^er Grape Fruit orchards. While at Garrochales diowen 
began to fall and the southwestern sky developed a leaden or cop¬ 
pery appearance that indicated, according to the experienced mem¬ 
bers of the party, the approach of a hurricane. San Juan was 
reached late in the evening of September 12th and about midnight 
the hurricane arrived, the first stages of which consisted of terrific 
gusts of wind that were accompanied by a torrential downpour. On 
the following day the hurricane persisted until about five o’clock 
when a calm period occurred. Later, about nine o’clock in the eve¬ 
ning, the wind began to blow again with hurricane violence, tho not 
so strongly as during the first phase of the storm, and continued un¬ 
til about eight o’clock of the morning of September 14th. On the 
following day, September 15th, the buds from the outstanding Mar¬ 
tinez Orange tree were inserted in seedling rootstocks in propagat¬ 
ing grounds and nursery located at Trujillo Alto, near San Juan. 
The leaves of the young rootstocks had been badly whipped by the 
violent windstorm but the seedlings were stiU in fairly satisfactory 
condition for budding on account of the fact that they were located 
in a sheltered place. The young nursery trees resulting from this 
propagation were eventually distributed in the model farms and to 
growers for tests of the new variety for commercial orange produc¬ 
tion. 

On account of the widespread damage to Agriculture as a result 
of the terrific hurricane further study of the native orange trees 
were abandoned for the time being and the senior writer returned 
to Washington. D. C. However, before leaving, the senior writer 
drew up a systematic plan for a study of these trees and when con¬ 
ditions became settled after the disaster further search was made 
for outstanding trees. Three additional selections have been made 
during recent years and descriptions of these outstanding trees and 
samples of fruits from them are included in this report. 

In January, 1931, Edmund H. Twight, of Riverside, California, 
the junior author, was appointed Specialist in Fruits for the Insular 
Experiment Station by the Puerto lUco Department of Agriculture 
and Commerce. He lias been instrumental in bringing together the 
other three Rico oranges and in collecting much of the ^ta con¬ 
tained in this paper. On January 8, 1932, the senior author re¬ 
ceived at Riverside, samples of the four Rico oranges from the jun¬ 
ior author. They were picked from the selected parent trees as noted 
in the description. Those fruits under California quarantine reg¬ 
ulations were shipped to Riverside from Puerto Rico in care of the 
Riverside County Agricultural Commissioner, in whose office they 
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were examined and photographed after whieh they were carefully 
burned in order to eliminate any possibility of the introduction of 
insect pests or disease. In addition to the personal studies of these 
oranges, the senior writer obtained the services of three of the lead¬ 
ing orange growers and packers in the Riverside district in order to 
secure their opinions as to the commercial value of each sample and 
particularly their judgment as to the most desirable one of the four 
varieties for a commercial orchard test. Fortunately the Agricul¬ 
tural Commissioners of the Southern California Counties were meet¬ 
ing where these fruits were examined and their opinions as to the 
fruit characteristics and their apparent commercial value were also 
obtained. 

The circumference and weight of each orange in all of the sam¬ 
ples were recorded, systematic notes were made as to the color, thick¬ 
ness and texture of the rinds, shape of the fruit, color of flesh, char¬ 
acter of the rag, the amount and color and flavor of the juice, the 
fuse and nature of the core, the number of segments in a typical 
fruit of each sample, the number of seeds, if any, the ])resence or ab¬ 
sence of a navel and the soluble solids-acid ratio of the juice of a 
composite sample made up from three oranges of each lot were re¬ 
corded. Photographs of each sample of fruits were made but owing 
to the poor lighting conditions in the room where the photographing 
was done the resulting pictures are not as clear as would have been 
under more favorable conditions. Each sample was examined by all 
those present during these tests by tasting and thru S 3 r 8 tematic in¬ 
spections of the inner and outer characteristics of the fruits. A!mple 
time was available so that opportiinity was given to study the oranges 
adequately and to consider their characteristics from different points 
of view. 

Some of the outstanding characteristics of the samples of oranges 
were: the absence of seeds, their desirable shape, size and texture 
from the commercial point of view, the fine bouquet and flavor of 
the juice, the small amount and melting character of the rag, and 
the good outside color of the oranges even though they had not been 
washed or treated in any way in order to improve their appearance. 
Some smut from scale was found on most of the fruits but tLit could 
have been easily washed off. Treatment with Ethylene gas would 
doubtless have improved their color from the commercial standpoint, 
but at that time it was considered best to photograph and record 
the descriptive notes without any cleaning or other fruit treatment. 

T|ie writers know of only one commercial orange variety, the 
trees of which characteristically bear seedless fruits in the South- 
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west, the Washington Navel Orange, which is one of the most im¬ 
portant orange varieties grown. For this reason, if for no other, the 
orange selections described in this report are of scientific interest 
and one or more of them are likely to be commercially important. 
The particularly attractive fiavor and bouquet of the abundant juice, 
tlie melting and very tender nature of the small amount of rag and 
the desirable commercial sizes and shapes of the fruits makes them 
of more than ordinary interest. 

Following ore the descriptive notes obtained from the examina¬ 
tion of the fruits of the Puerto Rico orange selections that were sent 
to the senior writer from Puerto Bico by the junior author of this 
report. In addition to the data obtained from a study of the sam¬ 
ples of fruit, notes are presented that give the facts concerning the 
location, discovery and propagation of each parent tree together with 
the description of some of the most important parent tree character¬ 
istics from data obtained largely by the junior author in the course 
of his official duties in Puerto Rico during the season of 1931. 

The parent-tree selections have been given temporary names and 
numbers in order to identify them, the first one foimd being called 
Bico Np. 1, the second Rico No. 2. and the other two Bico No. 5 
and Rico No. 6. No fruits have been produced by the progeny trees 
as yet but their foliage indicates that the characteristics of the par¬ 
ent trees have been probably perpetuated through bud propagation. 

Lotation and Characteristics of the Bico No. 1 

i 

This tree is located on the mountain coffee plantation owned by 
Don Francisco Martinez in the Mayagiiez district of Puerto Rico at 
an elevation of about 1,200 feet above sea level. The soil on this 
plantation is red clay. The tree was discovered by A. D. Shaihel 
on September 11, 1928, and the first progeny propagation was made 
on September 15, 1928, at Trujillo Alto in the nursery of the Plant 
Propagation Station. The nursery progeny was subsequently planted 
at the Propagation Station, the Insular Experiment Station, the va¬ 
rious Model Farms and the Orcliard of Hill Bros, at Sabana Liana. 
The young ])rogeny tree had some fruit this year (1932) but the 
San Cipri&n hurricane of September 26 (1932) shook them off; the 
trees, however, were not damaged. Th^ parent tree is about forty 
years old, about 30 feet high, has a spread of about 30 feet, the diam¬ 
eter of the tree three feet from ground is about 12 inches. As the 
result of the hurricane of September 1928, the heavily laden tree 
was seriously injured and is now in very poor condition altho at 
the time of its discovery it was very vigorous. The habit of growth 
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of this parent tree is erect, the yield for 1932 was estimated at from 
3 to 4 cases of oranges, the uniformity of the fruit is good and the 
commercial quality of the oranges is excellent. The tree is located 
on a shady mountain slope, one in a row of oranges that form a 
border for tlic adjacent coffee plantation. 


DESORIPTION or SAMPLES OF BIOO OBANQE No 1 


Individual Orange Number 

Weight 

Onnoea 

CirenmllBrenoe 

Inobea 

1 


10 w/i« 

2 


10 f/ii 

8 


to Va 

4 


9 »/n 

5 


9 »/u 

6 


9 •/!• 

7 


9 Vif 

8 


9 Vm 

9 

■H 

9 Vu 

Average 

96 

9 81 


The color of the rinds of the fruits is deep yellow with a red¬ 
dish tinge, the texture is smooth; the shape of the fruit is sUght^ 
obovoid, the peel is about 3/16 of an inch thick, the fledi is firm, 
has a deep yellow color, exceptionally small amount of tender rag 
and excellent eating quality; the juice is abundant, 3 oranges pro¬ 
ducing about one pint; the color of the juice is yellow and more 
attractive than that of the other samples of Bico oranges examined, 
the fiavor is excellent, eleven segments in one orange; small solid 
core; no seeds; no navel; soluble solid-acid ratio 11.8 to 1. 

Location and Chabaotebtstigs of the Bico No 2 

The parent tree Biro No. 2 was located by Julio S. Simons, Su¬ 
perintendent of the San Sebasti&n Demonstration Farm during 1930 
on the mountiun coffee plantation owned by Don Francisco Boig in 
Barrio Perclios between San Sebastifin and Lares, about one and 
half hour on horse back from the highway. The tree is located about 
2,000 feet above sea level. The soil is a heavy reddish clay. The 
first progeny propagation of this tree was made by A. Mayoral at 
the San Sebasti&n demonstration farm and at the Plant Propagation 
Station of Trujillo Alto on February 15,1930, and another was 
in June, 1931, by E. H. Twight. The resulting nursery progeny 
trees were planted subsequently at the Plant Propagation Station of 
Trujillo Alto and at the San Sebasti&n Model Farm. 

This parent tree is about 40 years old, has a height of about 30 
feet aivd a spread of about 30 feet. The diameter of the trunk three 
feet above the ground is about 12 inches. The vigor of vegetative 
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growth 18 good and the crop for 1932 is eBtimated to be from 3 to 
4 cases The fruit is fairly uniform with the exception of that on 
the cmitral growth. The tree has an erect habit of growth. It is 
growing on a steep hillside and m partial shade. 


DE80BIFTION Or SAMPLES OF BIOO OBANQE No 3* 


Individual Orange Number 

Wel^t 

Ouneei 

CiroamfereDoe 

Jnnham 

1 

12 

10 Vii 

3 

11 

10 4/ll 

8 

11 

10 

4 


10 Vm 

5 

10 

9i»/i. 

Average 

108 

10 28 


* 3 oranceB badly eftooted with brown rot decay, not Indiided 


The color of the nnds is deep yellow tinged with red, the tex¬ 
ture is smooth; the shape of fruit is obovoid; the peel is 3/16 of 
an ineh in thickness; the flesh is Arm, has a deep yellow cdur, tender 
rag and good eating qualities, the jnice abundant, 3 oranges pro¬ 
ducing a little less tlian a pint of juice and has a fine distinctive 
flavor, the core is small and solid; 9 segments in one fruit; small 
rudimentary navels in rinds at blossom ends of the fruit with very 
small navel opening or practically closed; no seeds, soluble solid- 
acid ratio: 14.5 to 1. 

Location and Ghabaotebistics of the Eico No. 5 

This tree is located on the mountain coffee plantation owned by 
Don Ignacio Roig near Guayanilla in the southwestern part of the 
Island and about two hours by horseback from the highway (Ealo- 
meter 241) at an elevation of about 2,000 feet above sea leveL The 
soil is a heavy day loam. This parent tree was located by Fdix A. 
Velasco, Agricultural Agent at Guayanilla, in the Fall of 1930. As 
in the case of the liico No 2 and of the Bico No. 6 pai'cnt trees, the 
owner had known for years that this particular tree was prolific and 
produced each year crops of commercially desirable and seedless 
oranges Progeny propagation of this parent tree was first made 
during the Spring and Fall of 1931 at the Insular Station at Bio 
Piedras and at the Plant Propagation Station at Trujillo Alto b7 
the junior author, and again in 1932. 

The parent tree is about 40 years old, about 30 feet high and has 
a spread of about twenty-five feet. The diameter of the trunk three 
feet above ground is ten inches. The vigor of vegetative growth is 
good and the yidd of fruit is about 3 cases annually. The fruit is 
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uniformly good. The tree has an upright habit of growth but leana 
to the northwest on account of prevailing winds. It is located on a 
steep mountain slope and stands on a ledge that overhangs a'dash- 
inir mountain stream. 



The color of the rind is light yellow, the texture somewhat coarse; 
the shape of the fruit is slightly obovoid but more spherical than in 
the case with the other samples; the peel is about 4/16 inch thick; 
the flesh has a deep yellow color and the rag tender; the juice abu&t 
dant and has a good color; 3 oranges produced one pint of juice; 
the core is open and about 10/16 inch in diameter; ten segments in 
one fruit; one large imperfect seed was found in 5 fruits; no na¬ 
vels; the soluble solid-acid ratio: 12.5 to 1. 

Location and OHARArTERisTics of the Rico No. 6 

The parent tree of the lUco No. 6 located on the mountain cof¬ 
fee plantation owned by Don Carmelo Albino Bisot near Sabana 
Orande and about two hours by horse back from Babana Qrande. 
The soil is a heavy reddish clay wdth a shallow covering of black 
loam. The tree stands at an elevation of about 2,000 feet above 
sea level. 

It w’as located by Felix A VelasCo, Agricultural Agent, Guaya- 
nilla, and was propagated at the Insular Experiment Station at Rio 
Piedras in March, 1931 The resulting progeny trees were planted 
at the Plant Propagation Station at Tnijillo Alto in April, 1932, by 
the junior author The parent tree is about forty years old, thirty 
feet high and has a spread of about thirty feel. The trunk diameter 
three feet above ground is about 12 inches The vigor of vegetative 
growtli is good, the production fair and the fruits are fairly uni¬ 
form. The habit of tree growth is erect and the tree is growing on 
a shady mountain slope. As with the other selected parent trees, 
Rico No. 1, Rico No. 2 and Rico No. 5, no pruning, cultivation, spray¬ 
ing, SOU ftotilisation or other care Ims been given this tree. 












FITEBTO RICO SEEDT.ESS ORANGE SEI^OTIONS 


181 


DBBORIPTION OF SAMPLES OF RICO OBANQE No « 


Imilviduil Oitmge Number 

Weight 

Ounces 

Circumferonoe 

Inches 

1 

llH 

10 

2 

10 

10 •/!• 

3 

94 

^ nil* 

4 

0 

0 »/!• 

6 

0 

0 flu 

6 

V 

9 />• 

7 Viry flat 

74 

u 


The eolor of the mid of fruit is ilcej) yellow tinged with red and 
the tevture ib smooth, the shape of the froitb is somewhat flattened 
as with the Marsh Arajie trnit, the peel is about 4/16 of au inch 
tliiek, the flesh is deep yellow in color and has a tender rag; the 
juice IS abundant and of exceptionally fine flavor, three and one-half 
oranges produced a pint of juice*, 4 fruits had a total of foiu* per¬ 
fect and two imperfect seeds and tno fruits were seedless, no navel; 
soluble solid-acid ratio: 12 to 1 

Explanation or PiiAtes 

Plate VT. Tyiiical fruits fioiii seedless orange seleetion Run No. 1. 

Original tree near Ma>aguez, Puerto Rico 
Plate VIL Typical fniits from seedless navel orange selection Rico 
No. 2 Rauch of Mr Rnig, San Sebasti&n, Puerto 
Rico. 

Plate VIIL Typical fruits from seedless orange selection Rico No. 5. 
Plate IX T.ipical fruits ot seedless oiaiige selection Rico No 6 
Sabaiia Grande 


o-O-K) 




PLATE VI. 









PLATE VII. 











PLATE IX. 
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ANA8TBEPHA (TBYPETYDAE, DIPTEBA) FBUTT FUEB IN 

PUEBTO BIOO 

By Fbanoisgo SkIn^ Jb., AHHutiant Entomologist, 

Insular ExperioLent Rtation, Bio Picdras, P. R. 

Two species of fruit flies of the genus Anastrepha occur in the 
Island of Puerto Rico. In this region, they can be conveniently dif¬ 
ferentiated on the basis of the host selection, that is, the fruits in 
which the maggots are found, although in the case of two of the 
host fruits, both species may be found together. The two species 
can unquestionably be differentiated in the egg and adult stages. In 
the larval stage, the one character used to distinguish them seems to 
be constant. One is described as a distinct new species: unipuncia. 
The other, although differing greatly in host fruits from the species 
f rater cuius as reported from some localities in South America, is 
here consi^tered as a variety of that species: momiinpraeoptans be¬ 
cause of iis preference for the hog plum, (Spondias momhin L.). 
The lack o^ more data from South America does not seem to justify 
a greater differentiation at present. 

What has previously been called the W'est Indian fruit fly. Anas- 
trepha fraterculus, was described by Wiedemann (10) in 1830 from 
a Brazilian s])ecimen and was first reported from Puerto Rico by 
Gundlach (4) in 1887 as Acrotoxa fraterculus and Trypeta frater- 
culu^ Wied., in synonymy as determined by Roeder. Up to recently 
it was considered the only species of Anastrepha on the Island. 

In 1911, after the Puerto Rico Experiment Station at Mayagiiez 
had introduced some of the selected East Indian varieties of mangoes 
it was noticed that some, especially the Cambodiana, were attacked 
by fruit flies, and in that same year. Tower (0) published an ac¬ 
count of the life history of the insect under the name of Anastrepha 
acidusa Walker, as determined by W. R. Walton. 

In 1912, Dr. Hooker (6) also of the Puerto Rico Station reported 
that a comparison made by Dr. L. 0. Howard with the type of A, 
acidusa in the British Museum showed the fruit fly from Puerto Rico 
(it is not possible to tell which of the two) to be a different species, pos¬ 
sibly undescribed. In the same report, however, it is added that 
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Prof. Bezzi identified specimens as A. fratercvlus and that Mr. Enab 
was inclined also to consider them as belonging to that species. 

In Dr. Wolcott’s check list of the insects of Puerto Rico (11) 
published in 1923, A. fratercvlus is the only species recorded, and 
A. acidusa is given as a synonym. The host plants of the two species 
are given as those of the single species recognized at the time. 

In 1925, at a hearing (7) held in Washington, D. G., to consider 
prohibiting or restricting the entrance of citrus fruits from Puerto 
Rico into the United States due to the presence of A. fratercvlus, 
Dr. C. L. Marlatt expressed the opinion that although A. fratercvlus 
did not infest citrus fruits in Puerto Rico, Anastrepha larvae had 
been found on one occasion in citrus from the Isle of Pines and fur¬ 
thermore stated that: 

“Tn our examination of citrus fruits from the West Indies and MezicB)) 
Gentral America, etc., we And that these native fruit flies which occur throughout 
all that region do not attack citrus. It is not at all impossible that there may 
be a rare ease of a maggot of Uiese other fruit flies coming in citrus fruit. 
The insect may lay eggs under some abnormal conditions in citrus fruit and there 
is a possibility of course that infestation may result." 

Since this hearing, the exportation of citrus fruits from Puerto 
Rico into the United States has continued uninterruptedly, the ship¬ 
ments being accompanied by permits issued by Inspectors of the Bu¬ 
reau of Plant Quarantine stationed on the Island. The permits 
are based on inspections made throughoiit the year in the groves 
and again in the packing houses before shipment. The inspec¬ 
tions are most carefully conducted during the spring and summer 
and since 1931, with special care in the localities where infestations 
might be considered more likely to occur. As stated by Dr. G. G. 
Becker in the report on his trip of inspection to Puerto Rico, May 
28 to June 13, 1931: 

"A much greater fruit-fly risk is assumed in shipments of Cuban and Isle 
of Pines citrus than is assumed with Puerto Bican citrus because of the fact 
that fruit from the former Islands is given only a cursory examination on ar¬ 
rival. ' ’ 

In April, 1926, Mr. Jos4 Luciano of the Insular Quarantine Service 
found one fruit-fly larva in a native sweet orange (grown most likely 
in the western part of the Island) which was identified by Mr. C. T. 
Greene as Anastrepha sp. In the spring and summer of 1931 some 
infested grapefruit, sour oranges and one native sweet orange were 
found in the western part of the Island and a few infested Valencia 
oranges in two trees in a large commercial grove in the northern 
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part. In April 15, 1932, a few infested grapefruits and some sour 
oranges (very remarkably in the same grove and practically on the 
same date as the previous year), were again found in the west 
and a few infested sour oranges were also found in one locality in 
the south. Those infestations, as shown by careful surveys conducted 
by inspectors of the Bureau of Plant Quarantine and the Insular 
Quarantine Service in cooperation, have all been localized, of short 
duration and involving only an infinitesimal number of fruits com¬ 
pared with the total crop of the Island. Nothing can be added at 
present to the statements made by Dr. Marlatt to explain why those 
infestations take place. They do not occur when the flies are more 
abundant and neither do they seem to be caused simply by a lack 
or scarcity of their ordinary host fruits. They might possibly be due 
to a special activity of some of the flies in the spring and summer, 
or to a certain tendency of some individuals. Whatever the cause, 
and even though the host plants of the insect occur in the neighbor¬ 
hood of practically all the citrus groves in the Island without in¬ 
festation taking place, the elimination of those host plants would 
eliminate the source of flies in the vicinity of the groves and there¬ 
fore also the danger of infestation. Picking the fruit early would 
also reduce the danger since the infestations haic been found in the 
spring and at the beginning of summer. The fly that has been 
reared from citrus fruits in Puerto Rico is not the one that breeds 
in mango, ‘‘jobo^’, and “ciruela’’ but anoftier distinct species which 
breeds commonly in guava, rose apple, to some extent in tropical 
almond and less commonly in custard apple, star apple, zapodilla, 
beach plum and kunquat. 

So much confusion exists as to what are the characters of Anos- 
trepha fraterculus Wied., that it would seem desirable to describe 
what has been considered to be that species in Puerto Rico as new. 
But due to lack of sufficient reared material and data on the im¬ 
mature stages from a large number of localities throughout its wide 
range in the West Indies, Central and South America, for the present, 
the insect as found in Puerto Rico is Jiere redescribed ks a variety 
within the species fraterculus. Several such varieties may even¬ 
tually be established and some may prove to be distinct species. The 
creation of varietal names will facilitate the study of the genus Anas- 
tiepha and particularly the species fraterculus. It may be useful 
also in connection with quarantine regulations. A long list of plants 
has been reported infested by A. fraterculus, but in some localities 
where A. fraterculus is reported to occur, some of those plants are 
not infested. Manifestedly, one locality should not be put under 



186 THE JOUBKAIi OF THE DEPABTMENT OF AOBIOUIiTUBB OF P. B. 


quai«ntme regulations on the basis of the plants the insect attacks 
in another. The reason wh^ some plants are infested in one localilgr 
and not in another may most readily be explained perhaps, by the 
existence of yarieties within the species fraterevlus. It is possible also 
that in some localities, plants reported infested by A. fraterevlus 
may have been infested, as in Puerto Bico, by some other closely 
related species heretofore confused with it. 

On this basis it would appear desirable to retain the common 
name of West Indian fruit fly, restricting it to the mango and jobo 
infesting variety: mombinproeoptans, which does not attack citrus in 
Puerto Bico. This variety is probably found in other West Indian is¬ 
lands besides Puerto Bico, and presumably also in tropical Central and 
South America. For the variety (if we may consider it as such) of A. 
fraterevlus which attacks citrus and subtropical fruits in Brazil, Ar¬ 
gentina and other South American countries, the common name of 
South American fruit fly as used by Essig (2) would be appropriate. 
Essig, when using that term in his book, was not considering varieties. 

In describing the adult, the three bands on the wings (Fig. 60) 
are given names. The basal band extends from the base of the wing 
along the costal border to the end of the apical cell. The S-diaped 
band is clearly marked from the tip of the wing along the anterior 
margin to about the middle, thence bending over the radio-medial 
cross-vein it reaches the tip of the anal cell diffusing over it towards 
the base of the wing. The two arms of the inverted V-band rest 
on the posterior margin. Because there is no connection between 
them, the basal and the S-shaped bands stand out very clearly 
in figures 2 and 60. In figure 3 {A. fraterevlus from Argentine), 
there being no connection between the S-band and the inverted V-band, 
the shape of the latter is quite striking. In describing wings such 
as shown in figures 2 and 3, the three bands immediately eatch the 
«ye. In figure 1, however, because of the connections, the three- 
handed effect is somewhat lost. Although A. fraterevlus in Argen¬ 
tine is not discussed in detail in this paper, an illustration of the 
wing has been introduced for comparison. 

In obtaining the eggs of the two species, it has been found con¬ 
venient to take advantage of the fact that the females when kept 
for a tioie in cages without fruits in which to oviposit, seem to be 
in such a hurry when suitable fruits are made available, that they 
deposit the first eggs on the surface of the fruits as they run over 
them trailing the ovipositor. The normal shape and size of the eggs 
can be more easily observed in such than in eggs disegeted out of 



▲NA8TBEPHA (TBYPETTDAE, DIPTEBA) FRUIT FLIES IN P. B. 187 

the flies or out of the fruits. In the variety momhinpraeoptans the 
tips of the e^B protruding out of the cuticle of the fruits makes the 
search for them a simple operation, but unless the spot where the 
females insert the ovipositor in fruits in cages is marked, it is quite 
difficult to locate those of A. unipuncta, which are deposited entirely 
under the cuticle. 

Wiedemann’s Description of A. fraterculus 

‘^Flavus; alls dimidio basllari costae, plaga S formi, fascia dimidia lineaquo 
apicis obliqua flavis. YeUow, wing with basal half of rib yellow, formed 

mark, half a hyphen and line at apex. 

'^Length 2% lines. From Brazil. 

'^This species is much similar to D, parallclus, only it is much smaller, the 
costal stripe and the band and the line, which correspond to the third stripe of 
that ono, are different. Antennae medium length, bristle not plumose. Color 
▼ery pale rust yellowish; face the same, frons somewhat deeper yellow. Entire 
back (thorax) of a pale yellow in between acorn-brown to Mzabell yellow',— 
this perhaps lost of its purity through smears with arsenic solution. Abdomen 
fuller yellow, sides of thorax and legs leather-yellow. Abdomen incisions (pos¬ 
terior edge of segments whitish. Bristles and hair of head and body black. 
Base of whig from tlie costa to the third longitudinal vein deep yellow, in the 
radial ce^l lighter. From the inner hind margin, near the base of the wing, an 
oblique mark rune over the middle cross vein with its first bend reaching 

the costa, (whereby there is left a triangular hyaline space betvreen it and 
the basal stripe), then with a sharp bending along the outer wing margin to 
below the end of the third longitudinal vein. From the hind edge of the wing 
there is a hyphen (band) spreading over the ordinary cross vein and reaching 
to about the middle of the wring width; from the hind margin of the wing 
apex a tapering line extends obliquely and reaches over tlie end of the band, 
but in no way connected with the same. Band and line are slightly brown. In 
my collection." 

Anaatrepha fraterculus Wied., var. mombinpraeoptans, 
new variety. 

The adult: Maximum size, mule 7 mm., female (Fig. 4) with ovipositor, 8 mm., 
ovipositor, 1.8 mm. Wing expanse, 14 to 15 mm.(^) Head yellow, face light 
lemon yellow, front a grayish yellow amber. Compound eyes metallic irridescent. 
An almost black bloch between the simple eyes. Antennae with slight reddish 
tinge, arista chestnut. Proboscis golden yellow, palpi with very slight reddish 
tinge. Thorax dorsally reddish brown (■) with dark chestnut or blackish i)ile (•); 

(^) In Wiedemaan'i deiorlption the tiie Is given as 2% lines. In Pierce's manual 
It is 12 mm., exdusive of the ovipositor with a wing expanse slightly over 26 mm. In 
Argentina according to Rust (8) average siies are for the male 7 to 8 mm, with a wing 
expanse of 16 to 16 mm., and for the female 10 to 11 mm, with the ovipositor, ovipositor 
2 mm. and wring expanse 18 to 20 mm. 

(•) According to Wiedemann: **the entire back (thorax) is of a pale yellow in between 
•corn-brown and IsabeD-yellow, this perhaps lost of its purity through smears with arsenic 



188 THE JOURNAL OF THE DEPARTMENT OF AGRICULTURE OF P. R. 

median mesoscutal vitta aulphur yellow with whitish pilot*), linear from collar 
expanding posteriorly into a cuneiform shape not reaching scutellnm (Fig. 37); 
scutellum and lateral mesoscutal vitta sulphur yollow with scanty blackish pile. 
Metanotum a reddish amber with or without two markings which may be light 
or dark, shaped as spots or larger blotches Ride of thorax dull yellow, pleural 
vitta enamelled sulphur yellow. An almost black rounded spot behind the wing 
base(*). The usual bristles all black. Abdomen amber with blackish pile and 
black bristles, jiosterior edges of segments usually showing as three lighter trans¬ 
verse bands. Ovipositor reddish amber, darker than abdomen, dorsally with an 
almost black spot near the tip. Two rounded, almost black spots on the mem¬ 
brane at the base of the ovopositor(^). 

Legs lighter yellow than body, tibiae and tarsi, slightly tinged with reddish. 

Wings (Fig. 1) hyaline, iridescent, markings in the shape of three brownish 
orange bands overlaid in part with a smoky brown which in places is blackish. 
The borders of the bands darker in places. Occasional vacuoles or lightly 
pigmented areas in the bands. Basal band brownish orange from the base of the 
wing to apical cell. Apical cell darker. S-shaped band dark smoky frondiitip 
of wing along anterior margin to about the middle, thence dark brownish orange 
over the radiomedial cross-vein and lighter brownish orange over it into cell 1st 
Mj. On cell Cu, there are usually two dark spots, sometimes coalescing, one of 
which is on the tip of the anal cell(*). The basal and the R bands are connected 

at a point near the r-m cross-vein thus leaving a triangular or notch shaped 

hyaline area between them with its base on the anterior margin and the apex 
pointing towards the posterior margin of the wing. Inverted V band with its 
arms resting on the posterior margin, the vertex connecting with the R band, 
the connection usually strong (*), the vertex is brownish orange, the arms smoky. 
Very exceptionally (Fig. 55) the arms of the inverted V band may be discon¬ 
nected as described by Wiedemann. Tn one specimen the S band was found to 

be cut in two at the middle, (Fig. 56). Figures 43 to 56 sliow some only of 

the more striking variations that occur in the mombxnpraeoptans variety. 

Described from 8,000 freshly killed specimens reared by the writer from the 
different fruits in which the insect breeds in Puerto Bico during the years 1027 
to 1933 from many localities both in the costal plain and the higher elevations. 
Dried specimens in the collections of the Insular and Puerto Bico Experiment 
Stations and in the National Museum in Washington, D. C., some of them collected 
as far back as 1913 and identified as A, fraterculus have also been examined. 
Dried specimens are brownish with the vittae whitish. 

Type.—A single female; (P. B. Ac. No. 44r-33), March 20, 1933, Bio Pie- 
dras, Puerto Bico; reared by F. Rein, Jr., from Spondias momhin L. In the 
U. S. National Museum, Washington, D. C. 

Paratypes.—Four female specimens; (P. B. Ac. No. 44r-33), MSarch 20, 1988, 

(*) In Wiedemann’s description the bristles and hairs of head and body are black, but 
according to Loew (6) the pile on Wiedemann’s type was light chestnut or yellowish. Dr. 
0. H. Curran has informed the writer that fraUreuhu has the abdomen wholly ydlow haired 
and has yellow or brownish bristles. 

(*) Not mentioned in former descriptions of fratereiduM. 

(*) According to Beiai (1) this spot is not present in fraieretUut, Greene (8) who 
states that the adults are easily differentiated on wing pattern illustrates the spot for A. 
ftaUrcidut hut not for A. ludent or A. werpentma and indistinct for A. striata. 

(*) In Wiedemani\,’c description the arms are ”ia no way connected”. Loew statea that 
fn Wiedemfnn’s 4ype the connection was present though not very distiiiet. 
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Blo Piedraa, Puerto Bico, reared by F. Sein, Jr., from Spondtas momhm L. In 
the British Museum, London, England, and at the Insular Experiment station. 
Bio Picdras, Puerto Bico. 

Mounted wings from which the drawings of the variations in pattern and 
slides from which the drawings of the posterior spiracles and the hairs or rays 
were made deposited at the Insular Experiment Station. 

The egg: Length, 1.4 mm.; Width, 0.4 mm.; Spindle shaped with one end 
prolonged into a neck which usually swells somewhat into an ovoid head at its 
extremity, the other end bluntly pointed, (Figs. 8, 9 and 10). Egg membrane 
white, opaque, smooth and glossy. The egg is inserted in the fruit up to the 
shoulder, the head and neck protruding outside of the cuticle (Figs. 6-8 and 10). 
The larva emerges through a slit near the pointed end. 

Described from eggs dissected out of fruiits, from mature eggs dissected out 
of the female flies and from eggs deposited on the surface of fruits in cages. 

The larva: Maximum length, 10 mm., width, 2 mm., at posterior end; cylin¬ 
drical, tapering slightly towards cephalic end When young, cream colored, 
usually turning later to a golden yellow. In addition to the head region, the 
body consists of 11 segments of about equal length; a ventral fusiform area on 
anterior portion of each of segments 2 or 3 to 11 (^), (Fig. 16). Head, (Fig. 
14), small, partly retractile, each side of the front bearing two broadly rounded 
somewhat flattened tubercles, the antennae(”) slightly larger; mouth hooks (Figs. 
20-25), medium sized, flrst part rather slender, flrat and second parts black, 
second part shaped more frequently like the head of a hammer (”), third part with 
a dark brown infuscated area at base which fades to liyalino towards apices. 
Anterior spiracles small, yellowish, chitinized, with from 10 to 16 small rounded 
tubules(") arranged in an irregular row, (Fig. 16). Posterior spiracles, (Figs. 
17, 19 and 27), medium sized, each spiracle with three broad yellow entrances, 
each with a dark brown peritremo, entrances more frequently arranged so that 
the two above are parallel and the one below obliquely upturned(°), Figs. 17 
and 19), but in some specimens all three entrances may converge, (Fig. 27). 
In some specimens the entrances may be described as short and thick, in others 
as longer and more slender. Hairs (rays) branched and well spaced as shown 
in (Fig. 17). Button large but indistinct. Above each spiracle two small 
tubercles in a transverse line and below, two small tubercles slightly wider apart 
and almost in a transverse line (”), (Fig. 26). The lower pair of tubercles 
is in some specimens located in a ridge, (Fig. 26, a and h), in others in two 
ridges (Fig. 26, c and d), and the innermost of the two tubercles is usually billd 
(Fig. 26, a and o). Another pair of tubercles can usually be seen on the 
median line between the upper and the lower pair(^*). Anal elevation large, 
rounded and with two prominent lobes. « 

C) Aecordins to Chreene <S) in 4. fraternUuM the fosiform ares occurs on segments 4 
to 11. 

(*) Greene illustrates a somewhat differently shaped antenna. 

<*) Greene’s illostration shows it shaped somewhat like a bottle. 

(“) According to Greene A. fratercuiua has from 16 to 17 tubules, A. striata and A. 
serpentina go as high as 17 and O. eapttata as low as 10. 

<**) According to Greene the second is the only arrangement that occurs in fraterenlus, 

(^) According to Greene there is one tubercule below each spiracle. 

(^) Greene does not consider them as bifld; this condition was flrst xmlnted out to the 
writer by Mr. F. H. Benjamin. 

(^) Not mentioned Greene. 
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Described from 500 full grown larvae from the same sources as the adults. 

The puparium: Maximum length, 5.7 mm., width, 2 to 2.4 nun., cyUndrioal, 
yellowish, later turning to mahogany; 11 distinot segments, (Figs. 32-35). 
Anterior spiracles like those of the larva but darker and somewhat shrunk. 
Posterior spiracles (Fig. 36) medium sised, dark reddish, located in a faintly 
depressed urea somewhat oval in shape, a broad flattened projection extending 
down between the upper end of the spiracular plates (^), each spiracle with three 
broad yellow entrances, each located on a well defined ridge; button small and 
indistinct. Anal plate large, dark and round. 

Described from 500 specimens from the same source as the larva. Material 
from Panama (whence Greene drew his description) has also been examined. 

Hosts: Hog plum, ‘‘jobo** Spondias mombin L.; “ci^uela’^ 8, 
cirouella Tussac and 8. purpurea L., some mango varieties, Mangifera 
indica L., and rarely in ‘‘jobo de la India'*, 8. dulds Frost. Oc¬ 
casionally some may breed in guava, ‘‘guayaba", Psidium guajava 
1j., and rose apple, ‘‘pomarrosa", Jambos jambos L. 

Anastrepha unlpuncta new species 

The adults of this species can readily be differentiated from A. 
fratercuhis Wied., var. mombinpraeoptans by the dark spot on the 
suture between the metathorax and the scutellum. The egg has no 
neck and is deposited entirely underneath the cuticle of the fruit. 
The larva has the hairs or rays in the posterior spiracles more numer¬ 
ous, closer together and somewhat less branched. No character has 
yet been found to distinguish the puparium. An occasional puparium 
may be formed inside the fruits in which the larvae have developed, 
a habit which has not been observed in A, fraterculus Wied., var. 
mombinpraeoptans. 

The adult: Slightly darker than A. fraterculus Wied., var. mombinpraeop’ 
tans and similar in size; ovipositor very slightly longer and wider at the mid¬ 
dle, (Fig. 42). Thorax (Fig. 5) dorsally a reddish amber or honey color the 
median mesoscutal vitta linear and faintly lighter than thorax; lateral and 
pleural vittao a dull greenish yellow. Pile on dorsal part of thorax all blackish 
(Fig. 38). A noticeable dark spot on the suture between the metathorax and 
the scutellum, (Figs. 5, 38 and 39) invariably present. Wing markings (Figs. 
2 and 57-60), usually darker and more smoky and in some individuals different 
in pattern from A. fraterculus Wied., var. mombinpraeoptans. Basal band dark 
smoky. S shaped band dark smoky to near the r-m cross vein thence brownish 
yellow to cell Cui. In cell Cui the two dark smoky spots frequently coalesce 
extending towards the base of the wing. When the basal and the S bands are not 
eonneeted, the hyaline area between the two bands extends uninterruptedly towards 
the base of the wing, (Figs. 2 and 60). The connection between the S and the 
inverted V bands though strong in some individuals (Figs. 2 and 58) may 
be weak (Figs. 57 and 60) or lacking in others (Fig. 59). In many individuals 

(") Aeoordinc to Graene the area ii bexasonal and the flattened projeotlon is not present; 
ft beins sieette for A. eCrIeCa. • 
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there are two slightly lighter areas in the basal band on either side of the 
humeral cross vein. In dried or in specimens preserved in alcohol the spot on 
the dorsum is always visible. 

Described from over 500 specimens reared from the different fruits in which 
the inseot breeds collected in different localities in Puerto Bico including the 
lower and the higher elevations. Specimens in the collection of the Insular 
Experiment Station, P. B., reared from guava in 1913 and identified as J. fra- 
tercUiUs Wied., have also been studied. 

Type.—A single female; (P. B. Ac. No. 45-33), March 20, 1933, Bio Piodras, 
Puerto Bico; reared by F. Sefn, Jr., from Fstdium guajava L. In the IT. S. 
National Museum, Washington, D. C. 

Paratypes.—Pour female specimens; (P. B. Ac. No. 43-33), March 20, 1933, 
Bio Piedras, Puerto Bico, reared by F. Sein, Jr., from Psidnm quajava L. In 
the British Museum, London, England, and at the Insular Experiment Station, 
Bio Piedras, Puerto Bico. 

Mounted wings from which the drawings of tlie variations in pattern, and 
slides from which the drawings of the posterior spiracles and the hairs or rays 
were made de])Osited at the Insular Experiment Station. 

The egg: Length, 1 mm., width, 0.3 mm. Spindle shaped, both ends bluntly 
pointed and one with reticulations which may lie indistinct in some cases, (Figs. 
11-13). ' gg membrane opaque, smooth and glossy. Egg inserted in the fruit 

just underneath the cuticle, the reticulated end nearest to the cuticle. 

Described from mature eggs dissected out of the female flies and from eggs 
laid in and on fruits in cages in the laboraitory. 

The larva: Similar in size and color and other characters to that of A. 
fraierculua Wied., var. momhinpraeoptana except that the bunches of hairs (rays) 
in the posterior spiracles are more numerous, closer together and not so branched, 
(Fig. 18), entrances more frequently convergent; number of tubules in anterior 
spiracles from 9 to 17, the lowest numbers have been found in rose apple and 
citrus and the highest also in citrus. 

Described from 200 full grown larvoo from the same source us the adults. 

The puparium: Similar to that of A. fratercvlw Wied., var. momhtnpraeop’ 
tans. An occasional one may be formed inside the fruits in which the larvae 
have developed, a habit A. fratcrculw Wied., var. mombvnpraeopiana has not 
been observed to have. 

Described from over 200 specimens from the same source as the larva. 

Hosts: Guava “guayaba”, Psidum guajava L.; rose apple, “po- 
marrosa”, Jamhos jambos L.; tropical «lmond, “almendra” TernU- 
nalia catappa L.; kunquat, FortunelXa margarita (Champ) Swingle; 
star apple, “caimito”, ChysophyUum cainUo L.; zapodilla, '*nis- 
pero”, Bapota aehras Mill.; costard apple or bullock’s heart, “co 
raa6n”, Atuma reticulata L.; and beach plum, “hicaco”, Chrysoba- 
lanue ieaco L., occasionally, in the spring and early summer sporadic¬ 
ally a few may breed in grapefruit, Citrus maxima Merril; sour 
orange, “naranja agria”, C. aurantium L.; native and Valencia 
oranges, ‘^chinas”, C. sinensis L. 
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Plate X 

Fig. 1.— Anastrepha fraterculus Wied., var. mombinprcreoptans, 
right wing, greatly magnified. 

Pig. 2.— Anastrepha unipuncla n. sp. right wing, same magnifica¬ 
tion as fig. 1; notice that the bands are darker and that the basal 
and the S shaped baud are diseonneeted. 

Fig. 3.— Anastrepha fratercidns Wied., from Argentina, right 
wing, same magnification as figs. 1 and 2; notice that the wing is 
larger tLnn the other two, that the S shaped baud and the inverted 
V bauds *re more slender and that they are disconnected; in color 
the Argentinean is similar to the monibinpraeoptans variety and both 
are lighter than A. unipuncta. 

Fig. 4.— Anastrepha fraterculus Wied., var. mr/mbinpraeoptans, 
dorsal view of female adult greatly magnified; notice the three 
bright longitudinal sulphur yellow stripes on the thorax. 

Fig. 5.— Ansfrepha imipuncia n. sp., dorsal view of thorax, mag¬ 
nification about the same as in fig. 4; notice the dark spot on the 
suture between the metathorax and the seutellum not present in fig 
4 and that the longitudinal stripes are dull and indistinct. 

Fig. 6.— uXnastrepha fraterculus Wied., var., mombinpracoplans, 
the end of the egg protruding out of the cuticle of a green fruit, 
greatly magnified. 

Fig. 7.—Same, the end of the egg protruding out of a ripe fruit. 

Fig. 8.—Section of a green hog plum, Spondias nwnih'n L., to 
show the egg as it is inserted by the female. other fruits the egg 
is inserted in the same manner. 

Plate XI 

Pig. 9.— Anastrepha fraterculus Wied., var. monibinpraeoptans, 
longitudinal section of egg, greatly magnified. 

Pig. 10.—Same lateral view of egg with fruit tissues adhering 
to it as it usually appears when dissected out of fruits, not so greatly 
enlarged as Fig. 9. 
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Pig. 11.— Anasirepha unipuneta, n. sp., lateral view o£ egg show¬ 
ing reticulations at one end, magnification slightly more than Fig. 10 
and very much less than Fig 9. 

Fig. 12—Same, showing slight difference in shape and size. 

Fig. 13—Same, showing some variation in shape and reticula¬ 
tions indistinet. 

Pig. 14.— A. fratercvhu Wied., var., momibinpraeoptans, lateral 
view of head of larva showing: Mth, mouth; Oh, oral hook; a, 
antenna, ASp, anterior spiracle, greatly magnified. 

Pig. 15.—Same, anterior spiracle of mature larva, lateral view, 
greatly magnified. 

Pig. 16—Same, lateral view of mature larva showing, VPa, ven¬ 
tral fusiform area, and 1 to 11, number of segments, greatly^ag- 
nified. 

Fig. 17.—Same, posterior spiracles of mature larva showing the 
hairs or rays well spaced and branched and the two entrances above 
parallel with the lower one obliquely upturned, greatly magnified. 

Pig IH —Anostrepka unipuneta, n. sp. posterior spiracles ol tke 
female showing the Viairs or rays more abundant, closer together and 
less branched than in Pig. 17, greatly magnified, entrances convergent. 

Fig. 19.— Anastrepha fratercultts Wied., var., momhinpraeoptans, 
posterior spiracles of one third grown larva showing the two spirao- 
ular plates closer together than in the full grown larva in Fig. 17, 
but the hairs or rays about the same, greatly magnified. 

Fig 20.—Same, mouth hooks of the full grown larva, lateral view 
showing the three parts, greatly magnified. 

Figs. 21-25.—Same, mouth hooks of full grown larva, first and 
second parts of different individuals showing variations in the diape, 
greatly magnified. 

Fig. 26.—Same, posterior end of full grown larva showing the 
tubercles: a and b, in profile, located in one ridge; c and d, in 
profile, located in two*ridges; a and c, in profile, with inner tubercles 
bifid, greatly magnified. 

Fig. 27.—Same, posterior spiracles of the mature larva showing 
the entrances convergent, hairs or rays not shown, greatly Ttm gnifiwd. 

‘Figs. 28-31.—AtMMfrepka unipuneta n. sp., posterior spiracles of 
the mature larva showing the two upper entrances horizontal and the 
lower one obliquely upturned, hairs or rays not shown, greatly 
magni^ed. 
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PliATE Xll 

Pig. H2 .—Anasfrepha fraierculus Wied., var., momhinpraeoptans, 
lateral view of pupariiim showing: PS]), posterior spiracles; An, 
anus; Sp, lateral spiracle; P, vertical cleavage line; 0, horizontal 
cleavage line; ASp, anterior spiracle; 1 to 11, number of segments, 
greatly magnified. 

Pig. nil.—Same, lateral view of opened piiparium after the 
emergence of the fly, ASp, anterior si)iracle, greatly magnified. 

Pig. 114.—Same, dorsal view of pupariiim showing: Asp, anterior 
spiracle; Mth, month; PSp, posterior spiracle, greatly magnified. 

Pig. 115.—Same, ventral view of pupariiim showing AnP, the anal 
plate, greatly magnified. 

Pig. 116.—Same, ])Osterior spiracles of the puparium showing the 
broad flattened projection extending down between the upper end 
of the spiracular plates, greatly' magnified. 

Pig. 37.—Same, dorsal view of thorax showing the distribution 
of the dark colored pile, the whitish pile on the median mesoscutal 
vitta not showing, greatly magnified. 

Fig. 38 .—Annatrepha 'unipxmvia, n. sp., dorsal view of thorax 
s\io\\ii\g the distribution of the dark colored pile uid the spot on the 
suture between the metathorax and the scutellum, greatly magnified. 

Pig. 119.—Same, a variation in the shape of the spot between the 
metathorax and the scutellum, greatly magnified. 

Pig. 40 .—Anasfrepha fraftrculus Wied., var. mombinpraeopfans, 
external genitalia of the male showing the claspers, greatly magnified. 
The external genitalia of A. nniimncfa show identical characters. 

Pig. 41.—Same, lateral view of the ovipositor, greatly magnified. 

Pig. 42 .—Anasfrepha unipuncla, n. sp., lateral view of the ovi¬ 
positor, same magnification as Pig. 41; notice the difference in shape 
and size. Pig. 42 being udder at the middle and slightly longer than 
Pig. 41. 

Plate XIII 

Pigs. 43 to 51.— Anasfrepha frater cuius Wied., var. mombin¬ 
praeopfans, right wing of individuals showing variations in pat¬ 
tern, somewhat diagrammatic, greatly magnified. 

Pig. 43.—Showing the connection between the S and the inverted 
V bands very weak. 

• Pig. 44.—The S band widening doumwards and the inverted V 
band widening at the apex to make a wide connection. 

Pig. 45.—The S and the inverted V bands connected at two points- 
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Pig. 46.—A wide connection between the S and the inverted V 
bands and the two arms of the inverted V band connected along the 
posterior margin of the wing. 

Pig. 47.—Same, but the connection between the two bauds still 
greater. 

Pig. 48.—Same, but the arms of the inverted V band discon¬ 
nected along the i)osterior margin of the wing. 

Pig. 49.—The S and tlie inverted V bands connected at two points 
and the arms of the inverted V band connected along the posterior 
margin of the wing. 

Pig. 50.—Same, but the arms of the inverted V band not con- 
necteii along the posterior margin of the wing. 

Pig. 51.—Same, the S and the inverted V })ands almost connected 
near the tij) of the wing in a striking manner. ^ 

Plate XIV 

Pigs. 52 to 56 .—Anaslrcpha fraffrcitlna Wied., var. ntomhin- 
praeoptans, right wing of individuals showing variations in pattern, 
greatly magnified, somewhat diagrammatic. 

Pig. 52.—A very wide connection between the S and the inverted 
V bands and a striking curve of the outer arm of the inverted V 
band. 

Pig. 53 and 54.—Breaking up of the S and the inverted V 
bauds by vacuoles. 

Pig. 55.—The two onus of the inverted V band disconnected 
somewhat as described for A. fraiircnlus by Wiedemann in Brazil. 

Pig. 56. 'The two halves of the S band disconnected, a most un¬ 
usual condition. 

Pigs. 57-60 .—Afiasirepha vmpvnvta n. sp., right wing of individ¬ 
uals showing variations in pattern, greatly magnified, somewhat 
diagrammatic. 

Pigs. 57 & 58.—^A pattern similar to that of A. fratercvlus Wied., 
var., mombinpraeopians, (Pig. 1) differing from it only in being 
darker. 

Pig. 59.—The S and the inverted V bands entirely disconnnected, a 
condition seldom if ever occurring in A. fraterculus Wied., var, mom- 
binpraeoptawt. 

Pig. 60.—^The basal and the S bands entirely disconnected, a con¬ 
dition not observed in A. fratercvlus Wied., var., mombinpraeoptwns. 
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THE EXTENT TO WHICH THE PRACTICE OF NOT BURNING 
CANE TRASH HAS BEEN ADOPTED IN PUERTO RICO 


Bj Georoe N. WoLroTT, Entomologutt, 
iiiHular Exponment Htation, liio PiedruB, V. K. 

For maDy years, most entomologists M'orking on the problem of 
the control of the sugar-cane moth stalk borer, Diatrava Haccharolis 
F., have been of the opinion that the burning of cane trash in tlie 
field, either before or after l]ar\Tsting, favored the borer because the 
fire destroyed its natural enemy, the egg-parasite, Trichogramnia 
minuUnn Riley, and have therefore unceasingly recommended to cane 
growei’S that the trash should not be burned when the Helds are to be 
ratooned. Only in Puerto Rico have these recommendations been at 
all widely ado])ted, but no definite data heretofore have been available 
to show the extent to wliich the planters were following the practise 
of cutting cane without burning the trash, and raking it into alternate 
rows to permit of cultivation and irrigation of the ratoon cane. 

On April Jld, 4th and fith, the wu’iter, accompanied by Mr. 
Richard Faxon, in charge of the local unit oi the iVderal Rureau 
of Plant Quarantine, and Air. V (\ Loftin, Senior Eiilouiologist of 
C^otton Insect Investigations, V, S. Rurt^au of Entomology, made a 
trip around the island, and noted e\er\ field r(*adilv obstuwahle from 
the road in which the trash had, or had not, lu^en hunicd Ref ore 
giving the figures, it should be noted that non-burning the trash is 
essentially a negative practise, and that the trash had not been burned 
at the time of observation does not by any means indicate or prove 
that it might not be burned later. To more than compensate for this 
error, due to not being able to predict nvhat might ha])i)en in the future, 
is the fact that if the trash is burned before cutling, this is readily 
observable even before the cane is cut, and is given credit under the 
heading of “burnedFurthermore, it is impossible U» determine 
until a field is actually being plowed,, whether it is to be left for 
ratoons or plowed for planting, and it is quite possible that some 
fields recorded as “burned” will eventually be plowed, and should 
not have been entered. No entomologist has considered recommend- 
iiig non-burning of trash in fields to be plowed for planting, yet one 
field was observed at Central Mercedita, Ponce, which was being fitted 
for planting, and in which, very obviously, the trash had not been 
burned. It should also be noted that the practise of burning cane 

107 
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This insect is quite active, the female traveling and moving about 
very freely nearly up to the time when she finally settles for egg- 
laying. The male is active up to the time when it settles down to 
makes its cocoon. 

‘‘The fiuted scale exudes a great quantity of honeydew, and treea 
badly attacked by it are covered with the sooty fungus, characteristic 
of the black scale and the white fiy. 

“The remedy for this scale insect is always and emphatically to 
secure at once its natural and efficient enemy, the Novium cardinalis. 
Where this insect can not readily be secured, the scale may be kept 
in check by frecpient sprayings with the kerosene or resin washes. 
Fumigation is comparatively ineffective against it, because the eggs 
are not destroyed by this treatment. Spraying is, for the same rea¬ 
son, effective only when it is repeated sufficiently often to destrdjf* the 
young as they hatch. “(1) 

The above account of the cottony cushion scale and of its spec¬ 
tacular control in California has been reprinted here to indicate how 
generally it is considered that the problem of control of this pest is 
thoroly and complelely solved. Yet upon examining the more recent 
prl)l‘c*tions from (California, one discovers that control by the lady- 
beetle Novius, Vrdalur, or Rodoliti cardinaliSf as it is now called, 
is by no means as effective as the earlier statements would lead one 
to suppose. 

For instance. Prof. II. J. Quayle states that: 

“While the cottony cushion scale is at present a ])est of com¬ 
paratively little consequence, it is still one of the commonest insects 
inquired about throughout the entire length of the State where eitrus 
trees are grown. While the rardinalis is pretty well distributed over 
the State, and often appears unaided in an infestation of cottony 
cushion scale, yet in many cases it does not occur, and neither does 
the scale become very abundant. The checking of the scale in such 
cases must be accounted for through some other factors. Sometimes, 
too, the beetle is slow in getting the scale under control. On the 
station grounds at Riverside fifty or seventy-five orange trees have 
been infested with the cottony cushion scale, as bad as occurred 
when the insect was at its height, for at least four years. During 
this time also the ladybird beetle has been present. The scale be¬ 
comes very abundant each spring when the cardinalis begins work 
and effectively checks them. The beetles are present in April, May, 
and June, and disappear in July. ‘Some young scales are left and 
those have A chance to multiply and severely infest* the trees again 
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before the cuKltnalis appears in the sprinj? This has been tlie histo»'y 
of the infestation for the past four jears "(3) 

Nor IS the relatne value of the parasites introdueed b\ Koebele 
finally settled, for, to quote from a recent book b> Dr E 0 Essig 
“The dipterous parasite of the cottony cushion scale, Cnfptochactitm 
Miunie (Williston), A\as one of the natural enemies of Itenfa pur- 
(hast Ma-^k , introduced by F S ('ravtord and Albert Koebele from 
Australia into Caliiornia in 1SH8-9 The adults are 1 5 mm lonpr, the 
head anrl the thorax metallu* dark blue, and the abdomen iridescent 
preen The> are rather slow in mo\emeiit, craw Imp slowly over the 
cotton> cushion scale in‘*ertinp one to several minut(‘, oblonp, oval, 
smooth, pearly white epps preleraldv in the half prown hosts It is 
thoiipht that a sinple female max la> es inanj as 200 cpps The 
\ounp larvae are curious, seiiii1rans])aient elonpated mapgots with 
black month hooks, the anterior Iiall ot the body bare, the posterior 
half ciliated and with two lonp tail like processes ottcn twice the 
lenpth of the bod> The lull prown larvae are ([iiite diflFerent The 
bodx 1 e'*omes pear-shaped with two hornlike tracheae and the tail- 
like piocesses extended to toui or five times the lenpth ol the body 
The color becomes reddish from the contents in the alimentary canal 
The laix le live treely within the body cavity of the host feeding on 
the bodv fluids and apparently not seriously incoiiveniencinp it, 
upon reachinp maturity, however the host is eventually killed Sev- 
eial laixae may occur in a single scale insect Pupation occurs 
within the dead body of the host The puparia are yellow or red¬ 
dish blown, oval, 2 mm lonp, with two horn-like projections There 
are five or six penerations a year This jiarasite is often the most 
important natural check on the cottony cushion scale, but because of 
its small si/e and the concealed manner of attack, it has not been 
given due cretlit for its efficiency In the San Francisco Day region 
It persnts where the vedalia has lonp since ])assed away and keeps 
the scale insect under almost perfect control Practically every lot 
ot the scale sent to the Piiiversity foi% examination shows the wora 
of the flv and it is with great difficulty that living specimens of this 
once common and abundant scale insect can be secured for student 
study In Southern California too this parasite has done much of 
the work claimed for the vedalia ’’( 4 ) 

Indeed, the whole problem of the cottony cushion scale, which 
was at one time thought to be finally settled and decided, is in fact 
still v^ery much of a problem If this is the condition in California, 
w'here the insect has been present for so long, and investigators have 
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been workinpr on it ever since it first appeared, one may anticipate 
that its status in a new and entirely diflferent environment may be 
even more subject to unusual and unexpected conditions. 

Tlie first published record of the cottony cushion scale in Puerto 
Rico is a note by Dr. W A. Hoffman (6), of the School of Tropical 
Medicine in San Juan, vho first observed it on a hedge of casuarina 
or Australian pine, Casuarina equiseHfol%a,^m the patio of the School, 
later noting it generally on this host elfewere in San Juan. (See 
PI XV.) This was not the first known occurrence, however, for it 
had ])reviously been collected on roscf bushes in Santurce, a suburb 
of San Juan, oA(*r a year previously, and determined by Dr. Harold 
Morrison of the U S. National Musejim at Washington. This record 
AN as not ])ublislied until July, 19.‘i2(6), ^nd then without special 
comment among liundreds of others, ^mostly of common or well- 
knoAMi insects TJie earh developments in the story of the cottony 
cushion scale in Puerto Rico are best told in an unpublished MS 
prepared by Dr M. D. Leonard, at that time Chief of the Depart¬ 
ment of Entomology at the Insular Station. He said,— 

“On October 21, 1931, Edmundo Martinez of the Insular Forest 
S(»rAice brought a small tANig of (^asuarina to the Station bearing two 
specimens of th(» cottony cushion scale These had been brought to 
his Station by some woman of unknoA/gi name and address in San¬ 
turce, for identification The extent of the infestation was not known. 
I sent thc'^e two specimens to Dr Morrison under date of October 
21, iffSl (the same daA) for determination since 1 Avas not sure but 
tliat this might be Icerqa moniserrafensis, I told Mr. Martinez at 
the time, however, that this was probably purchasi, the injurious 
citriu bpccies, and urged that he and the other foresters be on the 
lookerfor it on casuarina. I myself had often looked at the casua 
rina at the Porestal in Rio Piedras but had seen no evidence of 
infestation by this or any other insect. 

“On February 16 or 17, 1932, I received from Dr. Morrison a 
letter dated February 5, confirming my determination of the casna- 
rina specimens as 7. purchasi, I saw Mr. Martinez a day or twfi 
later at the Post Ofiice in Rio Piedras and told him of this and 
asked again that the foresters be on the lookout for it. 

“At about the same time 1 told Mr. Faxon, Chief of the Federal 
Plant Quarantine Office, of this determination and asked that he and 
his inspectors be on the lookout for purchasi on both casuarina and 
citru« during their regular grove inspections. 

“Prom then, on 1 personally examined a number of casuarina 
trees and^hedges around Santurce but saw none until the first week 
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in March when in company with Mr. C. E. Pemberton, Chief En¬ 
tomologist of the Hawaiian Sugar Planters’ Experiment Station, a 
light infestation was found on a few casuarina trees next to the Glinica 
Miramar at Stop 10, in Santurce. These were for the most part 
unhealthy looking insects and a considerable proportion of the few 
there had been eaten out by something. 

‘‘At this time I told Mr. Pemberton of the occurrence of pnrehasi 
here on roses and casuarina (both determined by Dr. Morrison) and 
concluded that it was so scarce and so restricted that nothing be done 
about control at that time. 

“When Dr. Wolcott was in San Juan on March 4 and i) to attend 
the International Sugar Cane Technologists’ (‘ongress, the infesta¬ 
tion on the casuarina hedge at the (Tiniea ]\Iiramar had not yet 
been noticed. I next saw him on March 11 during the trip of the 
Technologists around the Island and on the 12tli at (lufiiiica told him 
of the occurrence of purcitasi on roses and (*asuarina infestations 
total pnly observed to date) and we exaniiii(*d many casuarinas in 
company with Dr. Pemberton. 1 still did not think it worth while 
to give this any publicity. 

“I examined casuarinas at all stops in the Island tour between 
that date and March 15 but with negative results. 

“On March 24, 1 'believe it was. Dr. Wolcott wrote Commis¬ 
sioner C^olon advising him, on my say-so, of the presence of punhasi 
in Puerto Eieo and advised immediate extoriniiiation. 1 did not 
know this liad been ijoiie however, until March 2JI. On this date 
I visited Mr. Parbour, Chief of the Insular Forest Service, to tell 
him that wc had just recently discovered that the casuarina hedge 
ill the Parque Munoz Rivera in San Juan was generally infested 
and that light infestations occurred on one or t^vo other hedges near 
the Union Chib in Santurce. We also examined again carefully all 
the casuarina seedlings and larger trees at the Forestal with nega¬ 
tive results. Mr. Barbour showed me a letter from Dr. Wolcott 
under date of March 19 urging that he watch carefully ins casuarina 
seedlings in the nursery and sayings that he had officially iiolihed 
the Commissioner of the presence of purohasi. 

“About this time Mr. Sem stated that he had found a rather 
bad infestation of what he had taken to be Ortheida imignis on the 
large casuarina hedge of the Colegio Puertorriqueno at Stop 15 in 
Santurce. The date was on February 26. This was now determined 
however as /. purchasi. He had recommended nicotine sulphate and 
soap. Some “gallego” plants, Polysias OuHfoylei, were also infested 
there. 
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“Based on Dr Wolcott’s notice of March 24th to the Commis 
sioner, a meeting ot the Insular Plant Quarantine Board was called 
on March 31 to consider possible measures to be taken against the 
cottony cushion scale The history to-date in Puerto Rico \^as briefly 
reviewed and a resolution was made b> Mr Lope/ Dominguez and 
adopted to make a more thoro surve.\ than had already been made 
of citrus and of easuarina especially in the vicinity of citrus grov*^s 
as soon as jiractical and to determine, it possible, \vhat agents ma> 
be hohlmg tlie pest vherever it occurs 

“The next daj, April 1, I visited Mr Luciano’s home in San- 
turce since Mr Ijuciano had written mo the day before that he had 
just observed parasites of the cottony cushion scale working there 
There were present besides m>self and Mi Luciano, Messrs Pmbor- 
ton, and Anderson and Mills ot the V S Plant Quarantine and 
Control Administration Ofiice A dipterous maggot was found work¬ 
ing in the hollowed-out egg-sacks of the scale on the rose bushes 
and in sonic* cases 11 or 4 puparia present in one empt> egg-sack 
Mr Luciano stated that he had obser\ed these rose bushes mtested 
toi about 2 years now and that the infestation was lighter now than 
formerly There was no infestation on a number ot casuarmas 
present in his garden Two or three da>s later several small Phornl 
flies emerged from specimens of infested scales This ma.\ possibly 
be Hijnfura (ocdphda describc^d from I pvnhasi in 1895, from 
Mexico Specimens wc^re sent tor determination to Washington thru 
Mr Faxon’s office by the boat of April 7 

“On April 2, Mr Pemberton and I found that a number of 
scales in the lightly infested easuarina hedge alongside of the Olimpo 
(^ourt Apaitments at Stop 10, Santiirce, were parasitized by the 
Phorid fly 

“Upon arinal at the Station Mr K M Fletcher was there with 
a badly infested branch from his grapefruit gro\e at Palo Seeo lie 
said a number ot trees were infested, se\eral badly so Messrs Pem¬ 
berton and Sein and myself at once visited his gro\e and found 
that at least a dozen or fifteen tiees had some branches badly encrusted 
with the insects and a number of other trees were lightly infested 
Most of the trouble occurred on the first two rows next to a large 
bamboo windbreak along the road A number of pigeon pea bushes 
next to the first row were also considerably infested Mr Fletcher 
stated that he had noticed this infestation over a month ago but it 
had just* lately become much worse He claims to have seen this 
insect .Jiresent in his grove off and on in small numbers for the last 
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20 >ears He had already scrubbed ^lih brushes the larger branches 
of several tree', preMouslj, he said, badly infested 

“I reeonnnended an oil or nicotine and soap sjira^ at once and 
the immediate intiodiution of the Australian ladybird beetle 

‘Mpn/ i, 19-iJ In the morning I \veiit ^Mth Mr Fletcher and 
Mr Wildman \of the Isabela gro\e adjoining Mr Fletcher’s jdace) 
to see (Vnnmissionm Colon, and recommended introduction ot tlie 
Vedalia beetles I prepared a caole at once to the Florida State 
J^lant Hoard reciuesling a prom])t shipment ot the beetles b> air-mad 
“In the afternoon Fletelicr’s gro\c \sas again examined in cora- 
pan> uith representati\es of the Insular and Federal Quarantine 
SeiMces, Mr Pemberton and Mr Sims ot the Nitrates Agencies 
“During the next feu da,\s I told se\eral of the leading citrus 
groweis about the infestation at Fletcher’s and shoued them spcd- 
mens of the insect. 

“On Aprd H, m company x\ith Messrs Anderson and Mills, of 
tile Federal Plant Quarantine Office, uc looked over Mr John Kohn s 
(at Hayamdn) casuarina uindbreak and adjoining grape fruit trees 
as uell as a number of rose bushes Farther along the same road 
x^e lound a light infestation on sex oral trees in a large long casuarina 
xMiidbreak and sexeral giape Iruit trees adjoining these as fai as one 
tree in the 4th rox^ from the x\mdbreak ljghtl> infested also The 
Manager could not be located that afternoon 

“H,x prexious arrangement I receixed from the Post Office in San 
Juan that night the shipment of 1.10 Vedalia puparia from Florida 
The.x lett Oainesxille on the afternoon ot the .1th 

“Apid 9, JOiJ I had arranged to distribute the Vedalias in 
Mr Fletcher’s groxe the first thing in the morning but was instructed 
by the Director to ax^ait the arrixal of Dr Wolcott uho had been put 
in charge of the cottonx cudiion scale campaign by order of the 
(’ommibsioner 

“Ap/fZ 10, 1U12 The Director, Dr Wolcott and I, released most 
of the Vedalias in Fletcher’s grove in the morning—^txveh boxes of 
them Txivo boxes uere put out on infested trees recently discovered 
in the adjoining Isabela groxe and two were taken back to the Sta¬ 
tion We then visited Mr John Kohn and later arranged with the 
Manager of the Guildermeister grove nearby to start spraying with 
oil at once.” 

All the known occurrences of the cottony cushion scale in Puerto 
Rico up to that time were in San Juan and Santurce, or in citrus 
groves a few miles west along the coast, and widely separated by 
swampy marsh land, pasture or cane fields from the main citrus 
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prodiieinp: section of the Island. The area was so limited in extent 
that for a time it seemed possible that the insect might be absolutely 
exterminated, if effective measures could be brought to bear upon it. 
The real difficulty was to determine what measures would actually 
be effective in extermination. A study of available literature showed 
only (ontrol measures, not extermination. By general admission, the 
lady-beetle JRodolia was only relatively effective, always leaving a 
few senl('s after cleaning up major infestations. Spraying was ad- 
mitt(Mlly ineffective, and recommendations as to what to spray were 
vague and unsatisfactory. All that one could be sure of was that 
priniing of infested branches and destruction by fire of infested 
hosts would certainly eliminate those scales at least. Such treatment 
was quite practical in some cases, but hardly applicable generally 
in Isabela Grove, the largest single citrus properly on the l^and. 
As a matter of fact, however, the infestation in this grove was soon 
found to be so general that both spraying and pruning were gen¬ 
erally adopted, and temporarily held the pest in check. In the 
adjoining grove, Mr. Fletcher had had little success in spraying with 
pre])ared oil sprays, consequently the old fashioned “cold-stirred^’ 
emulsion, with an excess of whale oil soap, was used in Isabela Grove. 

Thni the eo-operation of Mr. Fletcher and Mr. Kohn, a power 
sprayer was made available for immediate use by the Department 
of Agriculture iii spraying easuarinas in San Juan, and as soon as 
funds were made available in the next fiscal year, a new power sprayer 
was purchased for this work. The conduct of spraying operations 
was under the supervision of Mr. Adolfo Mayoral, who previously 
had considerable orchard-spraying experience. He carried on exten¬ 
sive experiments to determine the relative merit of various sprays, and 
as a result, later sprayings were confined to the use of “Kerecide”, 
"^a local preparation of standard composition which used fusel oil as 
stabilizer. IJis experiments showed that no spray is of much value 
during showery or rainy weather; but during dry weather, this heavy 
oil spray gives close to 100 per cent control. San Juan is an island, 
and most of the infestations in Santurce are close to the ocean, in 
some eases the casuarina trees being actually on the beach. It is 
under such conditions that the heavy oils give best results. Little 
is knoi^m about the effectiveness of this or other sprays under inland 
conditions, for up to the present no similarly extensive inland in¬ 
festations have been available for experimentation. 

Spraying and pruning operations having been gotten under way 
in localities where infestations were known to exist, the next step 
vrSs to {letermine, if possible, all infestations. AIL available means 
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of publicity were used. Dr Jaime Hague, Sub-Coinniissiouer of Agii- 
culture, made aimoiincements over the local radio broadcasting bta- 
tion He also supervised the preparation of a poster, shoving by 
reproductions ot photographs of the insect on cdsuarma, what the 
insect looked like and requesting that all suspicious material be siil)- 
mitted for inspection The text of the poster is as follows 

GRAVE PELTQRO PARA XULSTRV AGRICULTURA 

Lci Cochinilla Blaiicii hi ti])aio(ic1o leiiontcmcute cn los ])mos austialninos, 
resales v toioii)iks dc Sin •Inin y bus ceiianfaB. 

Hstii pia^ es •siinunioiitc pcli^iosa, ])ucs cn uni ejitii i i-asi aiabo con loa 
naran)OS en el Estado d( ('alifutiiia 

Si uated oiKueutia di<ho nisei to eu su ]ardiu o en hu hiierio, ponira vanos 
eicmplaros in un tiisio y envulrf a la Estaiion Expnimuital lusul ir, Uio Pio 
dias, r B 

Coopeio ion nosuiios «i sahai la iiidustria ae loronias do Piieito Bico quo 
represeuta milloneb do doLiies para el jiais 

A short descriptne aiticle was circulated l)> both the triut-grow- 
ers’ organizations, and wnlc-ups appealed iii San diian newspapers 
The aid bf the Ho\ Scouts ot Ihe San Juan lejiion was enlisted 
llegioual meetings of the Agricultural Agents were held in Kio Pie 
dras, Isabela, Poneo and Giia.\dma, at which the} weie shown photo¬ 
graphs of tlie inject (no Jne mateiial was earned aiouiid the Island), 
and iiistrneted to be on the constant look out toi infestations While 
en loiite between these meetings the seiiioi writer mspi^eted many 
easuarina trees, espeeiall} along the east and northeast coast Later, 
a special iiispeetion was made ot the easiiarinas and oiange trees 
along the beach east from San Juan as lar as Rio Grande, the le 
suits being entirely negative 

The immediate retuiiis trom this imbJieit} weie eneoiiiagingly 
meagre A few spider webs on easuarina needles were submitted h\ 
one anxious citrus grower, for these webs in si/e and eoloi at least 
superficially resemble mature seales Mr Mariano Man, in eliaigf % 
of the Demonstration Farm near Arecibo, noted an exteiisne intes- 
tation of the native cotton} scale, Icirya monistnatcn^is Riley 6^ 
Howard, on orange, which he thought ^ight be mixed with It efya 
purchasi because many of the scales lacked the long waxy projections 
secreted by the native species. (See Plate XVI.) His suspicion was 
shown to be justified, when, a few days later, another infestation 
of loerya montserratensis, on a single citrus tree at the Poultry Sub- 
Station at Pueblo Viejo, was discovered to be mixed with the Aus¬ 
tralian species. Several other large infestations were soon after¬ 
wards found in Pueblo Viejo, and a number of infestations in tlie 
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main Bayamon citrus district. A suburban resident on the Trujillo 
Alto road reported some scale on a rose bush which had been presented 
to him by a friend in Santurce. Scales were also found on the 
casuarinas besides the Las Monjas racetrack between Rio Piedras and 
Santurce. All of these new records, however, w’cre in the immediate 
vicinity of San Juan, and except in the one case where the scale 
had obviously been carried on the host, were to the west and south¬ 
west. No infestations were found to the east or far to the south, 
indicating: that normal dispersion was resulting from the prevailing 
winds (from the east and northeast), and that this was by far the 
most important single factor in dispersion. (See Plate XYII.) 

Even before the results of the publicity campaign were beginning 
to come in. Dr. Hoifman reported another infestation on causarina 
and citrus, west of Dorado, ten or twelve miles in an airline fwm 
San Juan and seven or eight miles WTst of Isabela Grove. At first 
this seemed to be an isolated outbreak, but later and more careful 
obseiwations in this region disclosed an infestation in a few^ citrus 
trees just outside of Dorado. That only tw’o infestations w’ere dis¬ 
covered in this region is largely due to the scarcity of appropriate 
hosts, most of this region being in cane, pasture or coconuts. Their 
presence, how’cver, and the complete absence of infestation east of 
San Juan, des])ite an abundance of suitable hosts, confirms the 
original observations on the importance of the prevailing wind as 
an agent in dispersion. 

Farther w^est of Dorado than Dorado is west from San Juan, a 
small infestation w^as much later discovered on a windbreak of 
casuarinas in the hills back of Barceloneta, on the Florida road. This 
might have resulted from the scale being carried on an automobile, 
for the casuarinas were close to the main road into the grove, but it 
seems more likely that this infestation represents another chance 
wind infestation, a jump least twenty miles from the nearest 
other knowm infestation. 

Just as the prevailing* wind is the most important factor in 
natural dispersion of the cottony cushion scale, so humidity is the 
most important factor determining abundance. The north coast of 
Puerto Rico, where all known infestations of cottony cushion scale 
occur, has an annual rainfall of from 50 to 90 inches. The distribu¬ 
tion of the rainfall is by no means uniform thruout the year, and in 
general the late winter and the spring months are the dryest. The 
cottony, cushion scale has unquestionably been present for several 
years in Puqrto Rico, but it appeared in noticeable and distinctive 
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abundance only during the exceptionally dr> spring of 1932. As the 
spring advanced, new infestations w’^ere discovered every few days, 
and despite a strenuous campaign ot spraying and pruning, new areas 
of e^en denser infestation were constantly appearing in unsprayed 
parts of groves The limited numbers of the Australian lady-beetles 
that could be released seemed quite unable to make an impression in 
the unsprayed areas where they had been released During February, 
March and the first three weeks in April, 1932, less than an inch of 
ram per month fell anywhere in the infested area, and it was towards 
the end ot this prolonged drought that the scales became most 
numerous 

The situation changed in Ma.A, 1*M2 when the average rainfall 
for the region was nearly 11 inclus and during June, July and 
August, a\eidged o\er 7 inches per iiionth For periods of four 
«)r fi\e da>s at a time, raintali would be almost continuous, and 
humidit^x xxould remain high, e\en when rain was not actually fall¬ 
ing Temperatures were also high during most of this period, not 
only during the day but all night long It was a most uncomfortably 
hot and humid summer for people liMiig m and near San Juan, and 
it XXas deadly for the cottoii.x eusliion scale In citrus groves well 
protected bx xxiiidbreaks, liumidit.x remained hi*|h at all times, and, 
tortunatel;i for the groxxers most ot the infestations were in wind- 
break-protected blocks Isabela Gioxe desjute its prosimity to the 
ocean, is exceptionally xxell protected tor tlie citrus trees were orig¬ 
inally planted in clearings thru priiiieaxal forest, and this natural 
xxiiidbreak has b(‘en coiistaiitlx leiiitorted since When the grove 
XXas examined in July, not a single lixe scale could be found When 
one considers that thousands of tiees in this extensixe pioperty had 
been infested only txxo and a halt months piixiously, and new out¬ 
breaks XX ere constantly being discoxeied on unspiayed trees so fust 
than all the s])iaxing equipment axailable could not treat them, the 
contrast xxas amazing A iexx lady-beetleh had been released in thib 
grove, but not a trace of them could be found m July and their 
jiresenee at aii.v time could liaxe beei^ only a xery minor factor 
the elimination of the scale Practically all ot the infestations were 
found coxered with a greyish-xxlute fungus, uexer before observed 
in Puerto Kieo Thru the courtesy of Miss Vera K f^harles, tin's 
^uiigus was identified as Spicana sji, and Mr E West of the 
Florida Station states that it is identical with what they call Spicarta 
javamca 

Very heavy infestations of limited extent on citrus trees in pockets 
in the hills around Bayam6n showed exen more beautiful examples 
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of complete and very recent destruction of the scales by this fungus. 
Its distribution was not extensive at first, however, and on one scale 
infestation discovered at this time on a citrus grove in Pueblo Viejo 
which had shortly previously been sprayed with Bordeaux, none of 
the fungus was to be observed. The owner brought leaves and twigs 
covered with fungus-killed scale from Isabela Grove, and placed 
them in one tree, otherwise untreated, between others which he 
Bprayed with kerosene emulsion. Two weeks later, all the scale 
had been killed on the tree where the fungus had been introduced, 
while many scales were still alive on the sprayed trees. Naturally 
the owner was enthusiastic about the value of the fungus, and he 
was rapidly placing leaves with fungus-killed scale in all parts of his 
grove. Fortunately for the success of his experiment, humidity re¬ 
mained high for several weeks thereafter, and when examined a month 
later, not a single live scale could be found in his grove. Another 
report of scale infestation, which could not be examined immediately, 
was later found to have been completely eliminated by the fungus. 

Continuously high humidity for several days is absolutely essen¬ 
tial for the successful use of Spicaria. This was abundantly demon¬ 
strated in one grove where the scalp infestation extended from a 
knoll-protected hollow to the top of a wind-swept hill. Within a 
few weeks, not a scale was to be found in the hollow, but as on» 
went up the hill, infestations increased in intensity. The citrua 
grove at Dorado was Very imperfectly protected from the wind, and 
here the fungus never appeared. Its requirements of humidity are 
more exacting than of a similar entomogenous fungus, Cephalospo- 
rium lecanii, which in the nursery at Dorado killed many hemis¬ 
pherical scales, Saisetiia henmpherica Targioni, and green scales. 
Coccus virtdis Green, on young seedlings also infested with cottony 
cushion scale Experimentally, smears of its spores rubbed on scales 
on easuarina trees by Dr Mel. T. Cook, of this Station, gave entirely 
negative results in control. Apparently easuarina trees, generally 
planted as windbreaks, retain with their needle-like leaves too little 
humidity on themselves to permit of this fungus being of much value 
for killing scales on them. Temperature is not so important, for 
even at minimum winter (tropical) temperatures, Spiearia is at 
least partially effective, as was later indicated in a grove at Baya- 
mdn, observed in January 1933, with many freshly killed scales. 

The entomogenous fungus, Spiearia javanica, is by far the most 
important factor in control of cottony cushion scale during rainy 
weathbr and under generally humid conditions. It is, however, not 
the only 0 ^ency attacking the scale in addition tg the introduced 
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lady-beetles. Mention has already been made, in Dr. Leonard’s MS 
report, of the discovery of Phorid flies attacking and developing 
within mature scales, and his tentative determination of the^ flies 
was later conflrmed by Messrs. C. T. Green and J. R. Mallnch as 
Syneura cocdphUa Coquillet. 

‘‘The next most important natural enemy in Puerto Rico is the 
lace-wing fly, Chrysopa collaris Schneider. The trash-carrying larvae 
were usually found feeding in colonies of the scale, often commonly 
so, and a number of adults were reared. The pupal period occupied 
only 5 or 6 days. 

“The common lady-beetle, Cycloneda sanguinea L., was frequently 
found feeding both as adult and larvae on the scales and the larva 
of a moth, undoubtedly Ereuniis minuscida Wlsm. was several times 
observed making heavy inroads where tLe scales were thickly 
crusting twigs or small branches.’’(7) 

Even more interesting was the discovery by the junior author* 
who was handling all the rearing work of the lady-beetles, that, 
among the scales brought in from Dorado as food for them, a fev\ 
much smaller lady-beetle larvae were already present. They pu])ated 
when less than half the size Of Rodolia larvae, the adults emerging 
being small, light red beetles, quite different from Rodolia cardinalis 
in size and color markings, and indeed differing from anything in 
the Station collection. They were entirely liglit red in color, except 
for black eyes, a black spot on each elytron, and a black margin at 
the base of the elytra and extending for a sliort distance along tlie 
sutural margin. The first specimens reared were sent to Washing¬ 
ton for determination and Dr. Chapin replied that they were a 
new species. Later, additional immature material was collected at 
Dorado, which, together with other adults, was sent to Iho National 
Museum, where technical descriptions have been prepared by Drs. 
Chapin and Boving (8 and 9), the insect being named Decadiomust 
pictus Chapin. 

A minute wasp parasite, Cheilonevrus pulvinariae Doacr, as de¬ 
termined by Mr. C. P. W. Meusebeck, wap reared from cottony cushion 
scale by the junior writer in May, 1932. This parasite was originally 
described by Dr. Dozier from material reared from a soft scale of 
sugar-cane, Ptdvinaria icerya Newstead, but which he considered us 
being “a hyperparasite on the primary parasite of this scale, Aphy- 
CU8 flavus, with which it is always reared. ”(10) 

The original host in Puerto Rico of both this and the other re¬ 
cently discovered insects predaceous and parasitic on cottony cushion 
scale is the not very common native cottony sc^e, Icerya monUerrO' 
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I(7ists K L H The ldr\ae and adults of Rodoha will also feed on 
this natne scale, at least in captivity and indeed a few of them have 
been reared on this scale when a sufiScient supply of the Australian 
species was not available The Phorid fly, Symuro} aniiphila was 
orij?inally, according to a letter from Dr Aldnch, “collected from 
l(ttya puKhasi at Victoria, Mexico, October 16, 1894, Magdalena, 
Sonora, Mexico, September 26, 1894, Tamaiilipas, Mexico, November 
80 1894 These are records from the type material Other speci¬ 
mens (m the National Museum collection) are from Sao Paulo, 
Ria/il, collected by A Hempel, January 1899, from Icetya branhen- 
sis “ To this is now added the rearing record from the native scale 
One ])diasite which has been reared oiil> from the native scale is a 
siiidll ^ellow liiiieoiiid wasp, of which the antennae, eyes and wing 
veins ar< l)la<k determined b\ Mr C F W Mueseheck as Rhy^Uis 
In t inn u nfi is Ashmead 

The Jiigh Iiuinidit.A of the late spjjiig and earl} summer of 19 j 2 
was not oniv higJih destructive ot cuttonv cushion scale, but it also 
made tlie aitihcial learing oi the i>redaceous Rodoha lad\ beetles 
evtiemelv difiKult In all discussion ot the learing work, it inuot 
be Kept in mind that no iiitestatiou ot cotton} cushion scale occuis 
wilhiii s(veial miles ot the E\])erimint Station at Rio Piedras and 
it was not considered a desirable polie} to establish colonies there 
111 the open while taiilities for rearing large supiilies ot food for 
the lad} beetles weie not available under eo\er (^msecpiently, scales 
had tc be brought in tiom elsewhere to teed the beetles, and often 
most oi tlie scales collected at this time were either dead oi d}ing 
lioii tiinaus attack, or became infected immediatel} the} were 
In ought to the insectarv In this emergency, the easuarina hedge in 
the pa* 10 ot the School ol Tropical Medicine, where Dr Hoffman had 
fiist olsMved the scale and where it was still abundant, proved of 
gnat Vcliie in keeping a suppl} of the beetles alne Onl} a few 
jia'i's veie lelea ed there originall}, but they throve to such an e\ 
tent that their piogen.v soon spread to adjacent seale-intested casua 
I Ilia tn‘es of tlie grounds around the IT S Army barracks By tht 
middle oi September, hundreds ot pupae could be collected here, and 
releases of beetles were made in all citrus groves where infestations 
of the scale still existed The combination of fungus in windbreak 
protected groves, with ladybeetles in those where protection from the 
wind was less perfect, had by the middle of September 1932, reduced 
infestations in citrus groves to insignificant numbers Indeed, it 
was rapidly becoming difficult to find places where beetles could be 
released *to advantage, for the supply of food in sight for them was 
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so limited Had such conditions continued for oiil^ a short period 
lonjfcr, absolute extermination, \;vhich seemed so Msionar\ six uionths 
previous, might have become a fact 

In certain groves, the destruction o1 cottony cushion scale by 
Flpicaria javamta, not only approached, but actualh ^^as 100 jier cent 
perfect Tf such conditions had been general, the problem would 
have been solved In reality, however, certain ])arts of infested 
groves were so poorl> protected b> windbreaks that the fungus had 
little effect, and on the easuanna trees and hedges of San fliiaii and 
Santurce, none at all In a \er> few cases the Bodoha beetles de¬ 
stroyed e\ery scale insect present, but in most cases a few scales would 
be found e\en where beetles were repeatedly released Tt was ap- 
])arent that there was not enough food present to feed many ladv- 
beetles or their lar\ae, but they usually failed to eat up eAcii that 
little Where only a few scales were left on a small tree these 
could be destroyed by hand ])icking, but to care for other infes+a- 
tions on larger hosts, or wuhly scattered in a gio\e, some other 
means mtist be used The statement of Plot Essig legardiiig thf* 
relatiie efficiency of the Agroniy/id fly, Cnjpfodiaituni ((fn/ai, and 
KodoJufi already quoted), was so unequnocal that it seemed desirable 
to Attem])t the introduction ot this parasite in Puerto Rico, and 
sec if it would clean up what the beetles left Mi S A Rohwer, 
Acting (^hief of the V S Bureau of Kntomology referred tiie le- 
(|uest for a shipment of these flies to Dr Stanley E Flanders of the 
Citrus Experiment Station Rnerside, California lor fa\orabIe action 
This was the picture in the latter part of September 19d2 (ot- 
tony cushion scale absolutely eliminated in some gro\es where it had 
previously' been very abundant, and greatly reduced everyv\here else 
thru the activities of the lady beetles, ol which an oier abundant 
supply was available for release and distribution Even had the 
beetles failed, we knew what spray would give greatest efrectiveiiess 
in control under local conditions, and an adequate s])rnyer and a 
trained spraying crew v>as available for any eniergencv In addi¬ 
tion, a shipment of the Agromyzid parasite, (U ifiochaeivm lari/ar, 
was confidently expected in the near future To be sure the distribu¬ 
tion of the scale was epute extensive, but the situation was entirely 
under control and only time and a continuance of well organized 
activities were needed to successfully complete the camjiaign 

During the night of September 26-27, the hurricane of San 
CipriAn swept the northern coast of Puerto Rico and entirely changed 
the status of the cottony cushion scale As was reported by^ the 
senior writer immediately afterwards, the hurricane had but little e£- 
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feet on soil insects, or on those living where they were well protected 
against its onslaught, but scale insects of all kinds suffered greatly. 
“The trunks and branches of trees exposed to the full force of the 
wind are smoothed of rough bark and all projections in a most sur¬ 
prising manner. Of course some scales persist in the crotches and 
on the petioles of leaves, but the breaking off of leaves, twigs and 
larger branches causes an immediate decrease in their numbers only 
exceeded by the mortality caused by the direct action of the wind 
and rain in rubbing the insects from their host. ”(11) Not only 
such large, fluffy and easily dislodged scales as Icerya purchasi were 
blown off of their host, but those with a tough, hard scale, closely 
appressed to the host, were also carried away. It was the rule, and 
not the exception, that 95 to 99 per cent of all the purple scales, 
Lepidosaphes beclcii Newman, on citrus trees in the region affect^ by 
the hurricane, were removed overnight. In the next few weeks after 
the hurricane, no sign of cottony cushion scale could be found, even 
on hosts known to have been infested before the hurricane. Of course 
not every egg and every crawler had been destroyed, but it was a 
matter of months before the few surviving individuals could be found. 

So far as can be determined from observationb made in the fol¬ 
lowing six months, the hurricane did not extend the distribution of 
the scale at all. No new infestations have been found since the hur¬ 
ricane, and apparently its actual effect it to destroy all those blown 
off the host, and not to carry them uninjured to a new host, miles 
away. The force of the hurricane wind is too great, and is destruc¬ 
tive, rather than dispersive, of these soft, fluffy insects 

Just a month after the hurricane, a shipment of scales heavily 
infested with Crypfochaetum iceryae was received. This shipment 
was mailed at Riverside, California on October 18th, 1932, and was 
delivered at the Station in Bio Piedras on the 25th, having been sent 
by air-plane mail. Thirty flies had already emerged en route, and 
these were released on the date of receipt in two, protected casu&rina 
hedges in Santurce where a very few large cottony cushion scales had 
survived the hurricane. For the next weeks, releases were made of 
twenty or thirty flies every other day in every place where scales 
were known to have been present before the hurricane, even tho none 
could be found at the time of release of the parasite. A few weeks 
later, when scales were more apparent, daily hand collection was 
orgahized in San Juan and Santurce, but not a fly emerged from 
any of this material collected where the releases had been made. Nor 
were any flies reared from scales collected in citrus groves where 
releases been made, and it appears probable thai the introduction 
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was a failure, largely because the sending was received at a time when 
so few scales were available to be parasitized. 

This imported Agromyzid fly was not the only insect dependant 
on cottony cushion scale, of which greater numbers were present im¬ 
mediately after the hurricane than could be fed. Because of lack of 
food for them, or any means of obtaining it, all the live RoddUa 
beetles at the Station had to be released in a citrus grove in Bayam6n 
which before the hurricane represented the heaviest infestation of 
scale known at that time. Besides these beetles in captivity, some 
in the open also survived the hurricane. That casuarina hedge in 
the patio of the School of Tropical Medicine, on which Dr. Hoffman 
had first observed the scale on this host, and on which Rodolia was 
breeding at the time of the hurricane, was so well protected against 
the force of the wind the three story building of the school as 
to be practically undisturbed. On October 6th, ten days after the hur¬ 
ricane, about thirty fresh (unemerged) beetle pupae were noted on 
this hedge. They were not collected for release of the beetles elsewhere, 
for scanty as was the prospective sui)ply of food for them on this 
hedge, just then it represented more of large scales than was present 
is all the rest of Puerto Rico. These few Rodolia beetles were all that 
survived the hurricane, and practically all of their progeny perished 
soon after from lack of food. 

So far as is known, *ifodo/fcp beetles survived the post-hurricane 
scarcity of food in only one place. In January 1933, a single beetle 
was noted by Mr. Richard Faxon on some scale infested pigeon pea 
bushes growing across the street from his office in the Ochoa Building, 
possibly a mile to the west of the School of Tropical Medicine. In 
the next few weeks, a number of fresh (unemerged) pupae were col¬ 
lected here, to form the nucleus of renewed breeding operations at 
the Station. 

Thru the courtesy of Dr. C. L. Marlatt, Chief of the Bureau of 
Entomology, a shipment of Rodolia beetles was receiverl from the 
Cottony Cushion Scale Laboratory of the Bureau, at New Orleans, 
being mailed there by Mr. A. W. Crwasman on February 7th, 1933, 
and received at the Station in Rio Piedras on the morning of the 
11th, This shipment contained 35 pupae when it left New Orleans, 
several of which transformed to adult en route, and all arrived alive 
and vigorous. Combined with the few beetles collected from the 
pigeon pea bushes opposite the Ochoa Building, this shipment gave 
the Station an ample supply for breeding, so that hundreds of beetles 
were ready for rdease by the middle bf the spring of 1933. 
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The hurricane of San Giprian unuestionably destroyed 99 per cent 
or more of all the cottony cushion scale alive in Puerto Rico on Sep¬ 
tember 26, 1932, and for the first few weeks afterwards, no scale could 
be found. But a few individuals had survived, and in the succeed¬ 
ing months they were able to reproduce more rapidly than before 
because the hurricane had even more com])letely swept away their 
natural enemies, even including windbreaks. At first it seemed as 
tho it might be possible to destroy these few survivors, and a careful 
and intensive search was made in every plaee where the scale was 
known previously to have been i)resent, and every individual dis¬ 
covered was collected or destroyed by hand. Young scales were found 
in various protected locations on the host, between petioles and twig, 
in crotches, and in greatest numbers at the edge of the callus grow¬ 
ing over the wound where a braneh had been sawed off. An obyjous 
clue to their discovery on citrus trees was a line of the fire ant or 
‘‘hormiga brava”, Solcnopsis geminaia F., which had promptly 
adopted this Australian immigrant, and entered into even more 
active symbiosis with it than vith most native soft scales and mealy¬ 
bugs. As a general rule, citrus trees with no ants are free from 
**hor.e -de^^ ” j)rodueing mealybugs or soft scales. Where ants were 
present, young colonies of cottony cushion .scale (or some other soft 
scale, or mealybug) were almost imariably present also. The hur¬ 
ricane had doubtless destroyed much of thf usual food of the fire 
ant, and they were in coiiseciuence espeeially solicitous to preserve 
and care for any inseet able to provide them with “ honey-dew In 
numerous cases they were observed to have built a structure of carton 
and earth over young colonies of cottony cushion scale located on 
callus margins of wounds, such structures being reminiscent of hur¬ 
ricane sheds, or “tormenteras’’, alt ho all were constructed after the 
hurricane, rather than before, flradiially, as the citrus trees put out 
new leaves, the scales began to appear exposed on the new leaves 
and on twigs, having left their pseudo-tormenteras and no longer 
receiving such intensive care from the ants. 

During the remaining months of 1932, the numbers of the scale 
increased slowly, but with the beginning of dry weather in the early 
months of 1933, a very considerable increase in their numbers became 
apparent. Tn not a single place had the scale been entirely de¬ 
stroyed, despite constant watchfulness and hand collection. The 
earlier outbreaks on casuarinas in San Juan and Santurce were con¬ 
trolled by spraying, and by organizing a system of daily hand col¬ 
lections from a few trees which were not sprayed, an adequate supply 
of food <was maintained to rear and have ready for general distribu- 
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tion luindrecls of Rodolia beetles early in March. IJecause such an 
abundance of the beetles, lacking in 1932, was available and was 
released this year, no such tremendous increase in abundance of the 
scale as occurred in the spring of 1932, paralleling the practical ab¬ 
sence of rainfall, was to be expected this year. Approximately three 
thousand beetles were released in March, April and May of 1933, ef¬ 
fectually checking all incipient outbreaks and so thoroly cleaning up 
others as to almost approximate local extermination. 

SUMMARY 

1. The Cottony Cushion, or Fluted Scale of Australia, Icerya 
purchasi Alaskell, is known to have been ])resent on rosebusiies in 
Puerto liico since early in 1931, and presumably had l)een present 
for some time previously. 

2. It first appeared in noticeable and destructive abundance on 
easuariiias (Australian pines) in San Juan and Santurce, and in 
citrus o roves mostly less than ten miles to the west and southwest of 
San Juan, during the exceptionally dry spring of 1932. 

3. N« 4 tural dispersion of the scale is by the prevailing north-east 
wind''*: t'rom the original focus in San Juan and Santurce to the 
west an I southwest. 

4. In the citrus groves well protected by windbreaks, the scale was 
ontirel.\ eliminated by an eiitomogenous tungus, Spicaria javanica, 
never 1 td'ore recorded from I^ierto Rico, which attacked it during 
the extremely wet weather of May 1932, and persisted during the 
following humid summer months. 

f). The Australian lady beetle, Rodolia (Novim) cardimdis Miil- 
sant, brought to Puerto Rico by airplane from Florida and later 
from New Orleans, is reasonably efficient in cleaning up scale infes¬ 
tations in less humid locations, such as exposed citrus groves, and on 
casuarinas gi^owing close to the ocean or j)lanted to serve as wind¬ 
breaks. 

6. Of native parasites, the most important is a Phor»d fly, 
fievra corciphila Co(juillet, originally described from Mexico, and 
never before found in Puerto Rico. The scale is also attacked by a 
was]), ChfilonenniR pnlvinariae Dozier, described from Puerto llico, 
and by a small lady-beetle, Decadiomus pictus Chapin, a new and 
previously undescribed species. 

7. During dry weather, almost perfect control is obtained by 
spraying with a standard heavy engine oil-fish oil soap emulsion, of 
which fusel oil is the stabilizer. 

8. Except in special instances where especially well protected by 
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high buildings, all the large scales and practically all the s m all 
scales were carried away and destroyed by the hurricane of San 
Cipri&n, September 26-27, 1932. A few scales in protected locations 
on their hosts escaped destruction and were later able to increase 
rapidly in abundance because the hurricane had been even more de¬ 
structive of their natural enemies. 

9. So far as can be determinedfthe hurricane had no effect in the 
dispersion of the scale. 

List of Illustrations: 

a 

PLATE XV 

The Cottony Cushion Scale, Icerya purchasi Madsiell, on Ca&uarina 
or Australian Pine, Casuanna equmetifolia. Natural Size. (Photo¬ 
graph by Guillermo Rodriguez.) ^ 

PLATE XVI 

The Cottony Cushion Scale, Icerya purchasi Haskell, (left) and a 
native cottony scale, Icerya wonUcrratensis Riley & Howard, (right) 
on Casuarina or Australian Pine, Casuarina equisetifolm 
natural size. (Photograph by Guillermo Itodriguez.) 

PLATE XVII 

The Known Infestations of the Cottony Cushion Scale, Icerya 
purchasi Maskell, in Puerto Rico, before the Hurricane of San Ci- 
pri&n, September 26-27, 1932: 

Smaller cities and towns referred to in the text indicated by cir¬ 
cles; infestations by solid black areas. (Original.) 

PLATE xvni 

Outline map of Puerto Rico showing by Dots tUl*' Extreme Limits 
of Dispersion of the Cottony Cushion Scale, Icerya purchasi Mas¬ 
kell. For details of exact location of infestations, see PI. XVII. 
(Original.) 
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RECENT EXPERDIENTS IN THE CONTROL OF TWO 
PUERTO RICAN ANTS 


By Gforoi!. N Wowoir, Eniomoloqist, 

JnBular Exponmtiit Station, Rio Pietlras, P R 

The control of ants in temperate rones is a conijidratn elj simple 
matter, for ants there affect man directly mostly as household pests 
(and to only a minor depfree in decreasing cro]) iirodnction^, and 
against them in houses, simple and familiar methods of control have 
long been in use As a natural consequence, comparatnely Intle at¬ 
tention has been given to demising any ne^^ remedies WJicn a fon^ign 
ant, such as the so-called Argentine Ant, ^\lth most ininrious habits, 
and not susceptible to the timewoin and “old reliable” methods of 
e( ntrol, does become established, adequate stiuly’^ of its habits and 
indiMdual preferences e\entiially shovs hoA\ it may be controlled 
(1) A comparable result may be ccuitideiitly anticqiated in the 
tropics ttheu the importaiue ot the \arious economic species is 
iccogni/ed and the control ot each is cousidered a sepaiate and 
distinct problem To be sure, niiimioiis siiecie ot ants aie iioiise 
hold pests 111 the trojucs, but some ot the same or often quite dif¬ 
ferent species are of much gieater iinpoilance as faetois in affect 
ing cro]) jiroduction Their habits are often in the main, similar to 
tliose of the ants ot temiierate /ones but in other cas(*s aie so com- 
pUtely different that they are onh slightly incoineiiienced it the 
methods ol control so successfully usul tlseuhere against other species 
are tried out against them E>cn and in many cases esjiecially the 
Argentine Ant syiiip—dcMsed lor use against this one ant and 
against no other—is a iailiirc* The fundannmta] difhculti is tliat tli« 
most dl^erse of tropical ants aie lumped together as (nu kind of 
iiiscet, against uhich one standaidi/td method of control should la 
effective As a matter of fact they are as diffeient anl mdiMdiial 
in their habits as tho tliey belonged to diffeient ordeis ot insect*- 
In Puerto Rico, the country peojile s])eak of and lecogiii/e se\eial 
kinds of ants, and most of them knov at least the lolloping 

1. ^‘albaricoqiie”, Tap\noma mdavottphaJa F 

2 “albayalde”, Wasmannw aioopioutaia Roger 

3 ‘‘barraco”, Odonfomachm haemal odes L 

4 “hormiga brava”, Solcvopsts grunnaia F 

5 ^‘hormiga loca”, Ptenolcpsts longuonns Latreille 

6 *‘hormiguilla’ Myrmelaclmla ambigua ramuloruin Wheeler. 
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To be sure, this is hardly more than a tenth of the total number 
of kinds of ants found here by Dr. Wheeler (2), but it ineludeB all 
the common and distinctive species. That so many can be dia* 
tinf^uished by an ordinary person is the surest indication that in their 
activities, or some other factor affecting man, they are essentially and 
fundamentally different. 

Of all the species of ants present in Puerto Bico, the fire ant or 
“hormiga brava” is by far the most abundant generally, and af¬ 
fects man in the most varied ways. It is a pest in citrus groves and 
in pineapple plantations, and as these crops earliest received atten¬ 
tion at the newly organized Agricultural Experiment Station at 
Mayagiiez, the first economic study of the hormiga brava in Puerto 
Bico was conducted there (3). The slender circular (undated and 
with not even the place of publication noted) detailing the results 
of these studies has long been out of print. Because the method of 
control there given is today just as effective and practical as when 
first devised, it is here reprinted without change. It should be noted, 
however, that the common mealybug of pineapples, in Puerto Bico 
as elsewhere, is Pseudococcus hrevipes Cockerell. 

POHTO BICO AOBTCTrLTUBAL EXPEBIMBNT STATION 
D. W. May, Special Agent tn Charge 
ClECULAB No. 7 

Control of the Brown Ant 
(Solcnopsuf geminata, Fab.) 
and the 
Mfaly Bug 

(Pscudococcus citri, Biaso) 

IN PINEAPPLE plantations 

The brown out and the mealy bu(|r arc at present doing considerable damage 
to pineapples. The brown ant alone seldom does any real damage; it is when 
it accompanies the mealy bug that the destructive work begins. 

These ants are always found whore mealy bugs are present, not eating the 
plants themselves, but attending the mealy bugs, carrying them from place to 
place, distributing them over the new leaves, and, as a reward for their labor, 
obtaining the honey dew which is secreted by the mealy bug. A few cases have 
been observed where the mealy bugs wore so numerous t^t they irritated the fruit 
to such an extent that the juice began to run. This was eaten by the ants and 
they then continued to eat into the fruit, puncturing it and getting more of the 
juice. Rome of these fruits were packed and shipped to New York, while others 
were kept at the Station. The fruits diipped to New York broke down and wm 
unsalable. On examining a number of fruits after ten days, which is equal to 
the time elapsed in shipping, it was found that a fungus had gained entrance 
through'these minute holei^ causing the pines to break dowm 
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LOCATION or ANTB’ NESTS 

Ants generally attack the outer rows of plants first, gradually working in 
towards the center of the patch. The outer rows and borders of a pineapple 
field should be carefully watched and all ant hills destroyed as soon as found. 

The nests of the brown ant are found in almost any part of the pineapple 
plantation; around the base of the plants, under the roots between the rows and 
in the paths, but more often they are found around the roots of the plant. When 
the nest is under the plant, the ants often carry sand and earth up into the plants 
and build other nests in leaf axils. 

Upon examining these nests a great many mealy bugs are to be found. These 
are tended by the ants and distributed by them over the young leaves, and 
from plant to plant. 

Before the flower stalk develops, the mealy bugs are found on the leaves 
around the center of the plant, especially between young leaves which are very 
close together, as those afford better piotoction for the insect. On fruiting plants, 
the mealy bugs are found on the flower stalk, also around the base of the fruit, 
and very often on the fruit itself. 

NOTES ON SPRAYING 

Kerosene emulsion, with a small amount of crude carbolic acid has given 
the most satisfactory results in killing the mealy bugs and the ants. Extensive 
tests with crude oil sprays have been made but none of these emulsions have 
proved as cffe<*tive in killing the ants and mealy bugs as emulsions made with 
a low grade of kerosene oil and crude carbolic acid. 

Formula for Spraying Pineapples. 

2 gallons of kerosene 

1 pint of crude carbolic acid 

% pound Fairbaiik's Blue ('loud Hoa]), or Good Caustic Potash Hoap. 

1 gallon of water 

First put the oil in a bairel. Then dissobe the soap in the water with the 
carbolic acid by boiling, and ])uur into the 1>arrel. Mix the whole with a spray 
pump by pumping back into the barrel for half an hour. A cicamy mixture will 
be obtained which should hold up for from two to three weeks. This is to bo 
used as a stock emulsion. Use 1 gallon of stock emulsion to 8 gallons of water. 

ANTb' NESTS UNDER PLANTS 

When there is an ants’ nest directly under and around the idani, it is best 
to spray the nest first. If this is not done, the first drops of Bjiray faHuig from 
the plant will startle the ants and they will immediately begin to mpve out carry¬ 
ing their young with them, and in this way many will escape the spiny. When 
the nest is large, it is suggested that it bo siiraycd and tlicn broken up Avith the 
nozzle forcing the spray down into the nest. In this way few ants have a chance 
to escape, but, as many of them are away feeding at tlio time, it is net^esaary 
t*- spray again the next day when the remaining ants will bo busy building a 
new nest. This new nest is built close to the old one. All nests in the patlis 
and between banks should be treated in the above manner. 

An extension rod about three feet long is very handy in spraying pines, and 
an elbow is also advised so that the spray may readily be turned dowm between 
the leaves. 
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There is a time iu the life of the ])i]ieapple plant when it should not bo 
sprayed, that is, when the fruit bud is forming. At this time the bud is very 
delicate and any spray which will kill the mealy bug or ant, is liable to injure 
the l»ud. The spray does not always kill the blossom, but the fruit may develop 
without a top or crown. Fruits which hove formed and stopped blossoming may 
be sprayed, but great care should be taken. 

As the mealy bug is found betiv'cen the central or the new leaves of the 
pine, a nozzle which throws a fine but forcible spray is ideal. The nozzle should 
not throw a si)ray which H])reads o\ei a great area, Imt one which can be directed 
down betw^eeii the leaves, reaching a de])th of eight inches and not spreading 
over an area of in(»rc than four inches. It is not the uinount of spray that kills, 
but the spray that hits the mealy bug with force enough to remove the mealy 
coat and thus saturate the skin of the insect. 

As the heart leaves of a ]»ineapple are very small and lay very close to the 
next Sid of leaves, it is leeommended that the nozzle be placed against one of 
t*ie seci.nd row of leaves, thus siiraying the outside of the heart leaf and the 
inside of the next leaf at the sale time. There are generall.A three sets of ^ese 
leaves which come together in the above manner. It may seem im])racticnble to 
spray in this Avay, but, if the nozzle is not inserted between the heart leaves, 
the mealy bug will not be killed. To spray in this way takes u little longer than 
dlliiig the crown, but after one has become accustomed to the ivork, it can be 
done very quickly. 

When pines aie spiayed in this manner the emulsion luns down over the 
central jioition of the jdaut, tilling up the crown and gradually running down 
around the roots. 

W. V. Towek, 

Eiiiomolof/UI, 

Mr. Towor, t'ontinniiig iiis observation on the hormiga brava as 
it affected citrus growing (4), states that on fruits, “the sears made 
by ants are altogether different from those j)rodnce(l by tin* wind, 
the former being d(*e])-seate(l and caused by the insects removing 
some of the epidermis and eating into the fruit. 

“There are several speeie.s of ants which feed upon the nectar 
seereleil by the orange Idossoms. The brown ant and the little black 
ant are especially fond of the nectar. These two species have been 
seen working in the Idossonis in the early morning, sip])ing the nectar, 
and toward noon, when it has been exhausted, attacking the un¬ 
opened blossoms, or young fruit. Some cases have been observed 
where the green calyx leaves were eaten so badly that the fruit drop¬ 
ped. 'Ill other eases the pistil was chewed off and the fruit never 
developed. Again, the brown ant sometimes cuts holes in the young 
fruit. 

“Ants do more damage during years when there is scanty bloom 
or when the bloom extends over a prolonged period, as tliey eat the 
fruit When not supplied with sufficient nectar. • 
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*‘Ants are always found where the white fly and the Lecanium 
scale are present. They attend these two insects to obtain the honey- 
dew secreted by them. When their supply of food is suddenly cut 
off, ants often attack the young, tender shoots of the orange, eating 
them at the i>oint where they join the branches. They also eat young, 
tender leaves, and a few cases have been observed where they had 
cut holes in ripe fruit. Under these conditions much damage is. 
done. They also carry sand up around the base of the trees, and 
when there is scant food supply they gnaw the bark of the tree 
where it is covered by their sand houses. Often when pineapples 
have been removed from between rows of orange trees ants attack 
the latter in great numbers, scarring the trees, eating young, tender 
shoots and cutting holes in the fruit. 

‘' When they appear in this way they must be killed by spraying. 
The simplest and most inexpensive spray that has been used is car¬ 
bolic acid soap. The following formula has been used with great 
success: 


Water__ _1 quait 

Soap (Good’s caustic potasli or whale-oil, or Fail- 

bauk’s blue-cloud soap)--% pound 

Crude Carbolic Acid, 100 per cent (dark)__1 pint 


'^Dissolve the soap in water and add the crude carbolic acid, then 
add sufficient water to make two quarts. This should be used as a 
stock solution, using one pint of the stock to six gallons of water. 

*^In spraying for ants it is advisable to locate the nests and 
destroy the ants by spraying down into them. A second spraying 
is always necessary the following day, as many of the ants are away 
from their nests at the first spraying. In spraying large nests it is 
a good plan to first spray a circle around the nest and then t(> spray 
directly into it, thus making it impossible for the ants to c^a^\l out 
and insuring their being killed by the emulsion.” 

In the following years, when the Yothers formula for making the 
“cold-stirred” engine oil emulsion had been generally-adopted by 
citrus growers for the control of scale, it was found that by adding 
a small amount of crude carbolic acid (one pint to 25 or 50 gallons 
of spray, or one-half to one-quarter of 1 per cent), this oil spray could 
be made also toxic to ants, and for an extended period would protect 
the trees sprayed with it from ant attack. Numerous growers, es¬ 
pecially those in whose groves ants were especially troublesome, came 
to add the crude carbolic acid as a routine practise. It must be 
admitted that its use was not exactly popular, for its effect is to 
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quickly rot the rubber gaskets and other rubber parts of the spraying 
apparatus coming in direct contact with the spray. In other re¬ 
spects, however, crude carbolic acid meets every requirement, for it 
is cheap, easy to apply and unquestionably effective in killing ants. 
In the case of many insecticides, a purer or finer (and more expen¬ 
sive) grade of poison is necessary if injury to the plant is to be 
avoided, but in the case of carbolic acid, the effectiveness resides 
largely in crudities present with the acid. Consequently, the dark, 
unpurified and cheapest grades (containing the smallest amounts of 
carbolic acid) are the most desirable for insecticidal purposes. 

A little later, when commercial manufacturers began placing oil 
emulsions or “miscible oils” on the market whicli were equally ef¬ 
fective in killing scale, and much easier to use because they need 
only to be diluted with water, many growers ceased to make up 
their own sj)rays and relied entirely on the commercial product. 
Some of these contained some crude carbolic acid, added by the 
manufacturer for ease in making the emulsion and not for any in¬ 
secticidal value the substance might have, but others contained none. 
No stress was laid on AVhether the product did, or did not, contain 
enough crude carbolic acid to kill ants, and in general, most growers 
did not consider this factor in making their selection from the numer¬ 
ous prodiK'ls recommended primaril} (and usually solely) for killing 
scales. Of course, most groves on the Island are mature and estab¬ 
lished now, and suffer less noticeable ant injury; but in nurseries and 
young groves ants are no less abundant or injurious than they have 
been formerly, and the need for a means of control is just as great 
as ever. Theoretically, the problem of control of hormiga brava by 
means of crude carbolic acid emulsion is solved; practically, from 
the standpoint of large growers who no longer make up their own 
spray concentrates, it is not. 

Of the poisons which have come into more general use since the 
war, the one which has been used with the greatest success in ant 
control is thallium sulfate. Considerable newspaper publicity at the 
time was given to successful demonstrations in destroying ants by 
means of a thallium syrup, conducted in the White House by Dr. R. 
T. Cotton, formerly of this Station. He furnished a small amount 
of this expensive and most virulent poison for conducting experi- 
mehts in the control of the hormiga brava in Puerto Rico. Ilis meth¬ 
ods (6) were followed exactly at first, using the formula of one- 
fourteenth of an ounce of thallium sulfate dissolved by boiling in a 
pint of water, to which is added a pound of sugar and three ounces 
of honey. A trial was made of the parafBned pill«boxes which he 
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had found useful as containers for the syrup, These containers 
serve reasonably well in houses, if not disturbed by children, pets or 
servants, but out-of-doors in citrus groves, they quickly go to pieces. 
The experiments were continued with paraffined paper cups, all of 
one piece of tougher paper, over which a cap fits, manufactured es¬ 
pecially for this purpiise by the Antrol Laboratories of Los Angeles. 
Such cups were used in all later experiments and were much more 
satisfactory. The experiments were conducted in the small citrus 
grove back of the Sub-Station building at Isabela, and in lawns and 
flower gardens near-by. In all cases, the ants appeared to feed on 
the syrup at first, but so far as one could judge, were but little af¬ 
fected by it, and soon learned to avoid it entirely. The results were 
uniformly discouraging, for in no case was oven a small colony of 
ants completely destroyed, and no apparent impression was made on 
larger colonies. If the cuj) w^as placed at the entrance of the nest, 
the ants constructed a new entrance several feet away. If a fresh 
cup w^as placed at the new entrance, this also was deserted. One large 
colony ill a lawn constructed six new entrances thus in succession, 
and while some of the ants may have been killed by the poison, no 
permanent reduction in their numbers was observable. If the cup 
was placed at the base of a citrus tree, where me ants w’ere ascend¬ 
ing and descending, they so(/n moved their line of march so as to 
avoid coming near the cup, and if another cup was plac«‘d in the 
new line of march, this also the ants soon learned to a\oid. A tinal 
and dennite (‘xjieriment jdanned in the citrus gro\e at Isabela, laid 
out at the lime of the experimenter’s dejiarture, appeared to he a 
comidete success, w^hen examined about two months latiT. This ap¬ 
parent success was entirely due, however, to the trees and nests hav¬ 
ing been sprayed by the mayordomo wdth crude carbolic acid emul¬ 
sion a few days previous to examination, lie had given up hope 
of the thallium syrup having any effect, and was determined to save 
the trees from ant injury by a method of the efficiency of w'hicJi he 
had been convineed by demonstration on the main blo^k of trees. 

In most marked contrast of the uniform failure of thallium out 
of doors, the syrup was most unexpectedly successful when used in 
the house, and has since proved uniformly valuable in every experi¬ 
ment since conducted. A cup of syrup placed on the line of march 
of ants going from their nest to a garbage pail, food safe, bread box 
or refrigerator, wrill, wdthin a few hours, eliminate them entirely from 
their chosen food, and in less than a day they will cease to visit the 
cup of poison syrup. Weeks later they may again return, but putting 
the cup out again on the line of march will disperse them more 
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quickly than before. The syrup is of no value when placed with or 
beside the food, but when several feet nearer the nest than the food, 
works with almost magical effect. Collapsible tubes of this syrup 
can be purchased locally and can be recommended to housekeepers 
who fire not interested in the home preparation of the poison syrup. 

While these exj)eriments were being conducted, reports of the 
successful use of this poison syrup in the citrus groves of the Rio 
Grande Valley of south Texas were received (6), and Mr. C. H. 
Behse, Jr., of the Gulf States Chemical Co. of Harlingen, Texas, 
came to Puerto Rico to try out some of the mixtures which had 
proved so successful in south Texas. Ilis experiments in the citrus 
groves here were no more successful than those conducted by the 
writer, and as a result of their failure, he submitted additional mix¬ 
tures, of varying composition, to be tested here. One of these ^s 
his standard dry pellets in a collapsible tube, another the syrup in 
a tube, a third a combination with dried blood, and a fourth, an 
unknown mixture, dark in color. All of these were placed at the base 
and higher up in the crotches of large citrus trees near the beach at 
Dorado, all trees being heavily infested with hormiga brava. After 
several weeks, they were replaced with fresh tubes. As the supply of 
tubes containing the unkno\yn were exhausted, these were replaced 
with a mixture of thallium acetate and ground meat. In some cases, a 
possible diminution in the number of ants might be imagined on some 
of the'^e trees, especially those on which the standard syrup was 
present, but in no case was it sufficiently marked to be considered 
as constituting even commercial control. After several months, ad¬ 
ditional fresh tubes and thallium acetate and meat were placed on the 
trees, but after the lapse of several more months, no more definite 
results consequent on the presence of the poison could be observed 
than before. 

As a final conclusion to this poison experiment, to parallel a simi¬ 
lar experiment previously conducted with the “hormiguilla’’, a mix¬ 
ture of Hamburg steak and sodium cyanide was placed at the check 
trees, which had not previously been treated with any poison. The 
action of the fresh meat on the cyanide is to cause the immediate 
liberation of hydrocyanic acid gas, which kills all the ants coming 
anywhere near the meat. Within a few minutes after application 
thousands of ants were killed, but some were still running about a 
few hdurs later, and when the trees were examined a few weeks later, 
some of the colonies appeared even larger than before. Before mak¬ 
ing a firesh application of meat and cyanide, all the loose sand at the 
base of th^ frees was brushed away, so that the meat <H>uld be placed 
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in'dose contact with the base of the tree and no ants descending to 
their nest could avoid it. Within a few minutes thousands of ants 
were killed, and by moving the bits of meat about so that they rested 
beneath runivays not at first covered, all the ants in sight were soon 
killed. Brushing awa 3 ^ still more of the sand and exposing sonic of 
the ants in the nest, tliese also were quickly killed by placing the 
meat in their midst. As an indication of how rapid was the action 
of the poison wlien properly ap])lied, the case should lie mentioned 
of one tree which had been densely over-run with hormiga brava 
tending cottony cushion scale. After a few minutes, it was so com¬ 
pletely freed of ants that it could be ascended with safety, without 
danger of being bitten. Meat unmixed with cyanide is very attrac¬ 
tive to hormiga brava, but no ease w’as noted of the ants attempting 
to eat the ])oisoned meat. In this respect their action was very dif¬ 
ferent from that of the ‘‘hormiguiUa’\ a slow-moving, phlegmatic 
ant which remains quietl.v in one place eating the poisoned meat 
until overcome by the hydrocyanic acid fumes. The action of the 
cyanide and the meat rapidly destro^’s the great majority of the 
foraging workers, but some remain uninjured and unaffected deep 
in the ground. Thus the colony* is greatly w'^akened, but not ex¬ 
terminated. It is not an especially cheap or simple method of killing 
ants, but it was some satisfaction to see some dead ants after vainly 
putting out thallium mixtures for so many months. Indeed, it is no 
more effective than dusting the nests with calcium ej^aiiide dust, a 
much simpler method of obtaining the same result: the immediate 
destruction of the great majorit.v of the ants. 

The local agency handling the thallium tubes manufactured b^' 
Mr. Behse’s comjiany reported one rather considerable sale of them 
to a citrus grower near Barceloneta. He reported that his experi¬ 
ence with them had been most successful, and his grove was visited to 
determine, if possible, the cause of his success. The tubes had been 
placed in a young grove after the ground between the trees had been 
thoroly cultivated in preparation for growing vegetables, and after 
the young trees had been thoroly sprayed, so that most of them w^ore 
at least commercially free of scale. It is hardly surprising, therefore 
that after nine-tenths of the ant nests had been broken up by plowing 
and cultivation, and the main source of food for the ants (the honey 
dew from the soft scales on the citrus trees) removed, the few sur¬ 
vivors had been destroyed bj’’ the poison bait. In every case where 
all the soft scales on a tree had not been killed by spraying, it was 
invariably heavily infested with ants, indicating that the successful 
results claimed for the poison were in reality largely due to starvation. 
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The thallium tubes may be of some value in carefully cultivated and 
sprayed young groves, but the> are really a minor factor in ant 
control Even better rebuHs might much more easily and cheaply 
be attained In adding the reqinsite amount of crude carbolic acid to 
tJie oil emulsion spra.v used to kill Ibe scale 

The ‘horniigiiilla’’ or coffee sJiade tree ani, Myrmelachtsta am- 
hgua ramtUoiitm Wiieeler, is a small ant with reddish-yellow thorax 
and blue-black head and abdomen that ‘‘nests in populous colonies in 
the hollow twigs of trees, especially the sea-grape and “torchuelo’' 
(2), but ill coffee groves it nests in the older guaba or guama {Jnqa 
vaa and Inqa iaumia) trees, and when these are heavily infested, 
it also attacks the coilee trees The ants eat out irregular longitu¬ 
dinal tunnels in tlie main trunk and branches of the trees and seldom 
live 111 colonies in dead wood In some compartments of their tun¬ 
nels the> rear their voung, in others they care for mealbugs, Puuio- 
101 (US (ii)t Tiisso, or the peculiar pink fleshy scale insects, Cryto- 
sttqtmi in(/uth}i(t Newstead, that suck sap from the tree and secrete a 
hone,v-(lew whicli is ver> attiaetne to the ants The most noticeable 
outward indication that coffee trees sJiow ol their being infested with 
the hormiguilla is a peculiar swollen, wart} giowth of bark where 
the lateral branches join the main trunk The tunnelb of the hormi- 
guilla are discontinuous and seldom of uniform size Parts of the 
inlested branches will be entirely uninjured, while in other places the 
tunnels will be so broad as to greatlv weaken the trees, so that they 
are easil} broken in storms or wdien the berries are being picked. 
The scale insects and tlie mealybugs which the ants care for and 
largel} depend on for food, obtain their nourishment from the sap 
of the tree, and even a liglit infestation of the hormiguilla, reduces 
the vitalit} of the coffee trees so that they produce onlj small crops. 

A hf^av.v iniestation kills the top branches, and very rarely the entire 
free is killed Most growers consider the hormiguilla the most se¬ 
rious and de‘-tructive insect i>est in their groves 

The old guaba and guama trees in a coffee grove are the centers 
from winch the ants go out to establish other colonies in the coffee 
frees, and the destruction of these old trees and the planting of new 
shade will eliminate the hormiguilla for several years The smoke 
of charcoal fires has no effect on the hormiguilla, except, naturally, 
that many ants perish when the trees in which they have been living 
are cut down and used in making charcoal 

But the cutting down of these old shade trees is not always prac¬ 
ticable, and in such cases the number of hormiguilla nesting in them 
can be very considerably reduced by poisoning them. Because the 
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hormi(?uiila has no one main nest, and because most of the ants re^ 
main within their tunnels in the tree most of the time, comparatively 
few are killed by a spray of carbolic acid emulsion, or by dusting 
with calcium cyanide. Alt ho the ants feed on the sweet excrement 
of their mealybugs and scale insects, they are not attracted by 
poi‘*oned s\\eet substances prepared b> man for their destruction, 
'j'he Ardentin«» Ant syrup the\ igi ore entirely. Hut it was observed 
that they are attract(‘(l by dead insects and bird droppings that hap¬ 
pen to occur on the leaves of infested trees, and when l)its of meat, 
fish or che(‘se are placed on the trees, these are soon surrounded by 
ants fe(‘ding upon them. After numerous experiments with \arious 
kinds of poisons, it was discovered that potassium or sodium cyanide, 
powdered and mixed with meat would attract and kill the hormi- 
giiilla. The ants stay within their tunnels when it is rainy, and can 
not be enticed out even by fr(*sh meat, and no poisoning should be 
atlemi)ted oxep])t during dry weather. At such times, a mixture of 
one pound of meat with two ounces of powdered sodium c\anide may 
be appl ed in the form of little shelves beneath the jilaces wliere the 
ants are abundant, where the bark is rough or there are cuts in it 
to which the plastic mixture will adhere. The moisture and acid of 
the meat reacts on the poison to set free a very poisonous gas, hydro¬ 
cyanic acid, which is lighter than air, and therefore kills only the 
ants that aj’e above the little shelf. The gas acts on the ants promptly, 
but if they fall to the ground, they will eventually recover from its 
eflPects. But if the meat is placed in the form of a shelf so that the 
ants overcome by tlie poisonous fumes do not fall off but remain 
within its influence for oven a few minutes longer, they will be dead. 

During the years 1923-24 extensive experiments in this method 
of destroying the hormigiiilla were conducted. ’ Three applications of 
poisoned meat, at intervals of two or three days, killed practically all 
of the ants on a rather lightly infested guam& tree near Mayagiiez. 
On three other trees, much more heavily infested, the same number 
of applications killed many more ants, but considerable numbers sur¬ 
vived. An experiment was started in November and continued 
throughout the winter and spring on a large jagiiey tree in the 
Ciales valley near Manati, which was heavily infested with hormi- 
guilla. In all, eight applications (Nov. 5, Dec. 13, Dec. 28, Jan. 14, 
March 3, March 17, April 3 and April 8) of the poisoned meat were 
made, using a pound of meat and one or two ounces of poison for 
each application. Altho enormous numbers of ants were killed, and 
at each successive application the decrease in the ant population 
was noticeable, yet the applications were made at too great intervals 
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for maximum effectiveness, and the tree was still somewhat infested 
at the time the last application was made. 

As the experiment was continued, certain refinements of methods 
m^re adopted. Hy smearing the very smallest amount of unpoisoned 
meat about half an inch above the point where the poisoned meat 
shelf was to be placed, the ants could be induced to collect there and 
be overcome by the fumes of poison rising from the shelf beneath. 
The hydrocyanic acid gas is generated in the greatest quantity in 
the first few minutes after the cyanide is mixed with the meat, and 
is most effective the more promptly it can be applied to the tree. It 
continues to be generated for several days, but in much smaller 
amounts after the first few hours. If the meat does not dry out, it is 
effective for a considerable period, and has been observed to kill ants 
five hours after application. Also, the poisoned meat begins^to 
harden soon after mixing, and the more promptly it can be applied, 
the more easily it can be shaped into a shelf, and the better it sticks. 
Thus, during the later experiments, only half a pound of meat and 
an ounce of poison were mixed at a time, the second half pound being 
mixed and applied some time later. From one shelf, the dead ants 
were collected and found to number 2,400. If all the shelves were 

favorably located, and killing with this efficiency, the total num¬ 
ber of ants killed on a large tree would be enormous. The ants killed 
should weigh almost as much as the meat, for their dead bodies pile 
up on the shelves so as to bulk larger than the shelves themselves, 
when not blown away by the wind. 

This method of killing hormiguilla, despite the enormous numbers 
of ants killed, does not destroy the colony, and merely reduces the in¬ 
festation. But their numbers can be so greatly lessened that old 
guaba and guam& trees which can not readily be removed, may safely 
be retained in the grove, if repeated applications of poisoned meat are 
made at intervals of a few days during dry weather. In practise, 
the use of ground meat and cyanide is too expensive and troublesome, 
and is not sufficiently effective to be w^hole-heartedly recommended to 
coffee growers generally. So far as known, it has never been used 
commercially, and, indeed the need for any artificial method of de¬ 
stroying the coffee shade tree ant was largely obviated, temporarily 
at least, by the hurricane of San Felipe, which blew down most of 
the older and larger shade trees in the coffee groves of the Island. 

As the young shade trees grow larger however, they begin to 
harbor injurious numbers of hormiguilla, and eventually the problem 
of their economical control will again become pressing. Thus, at tlie 
same time,t£at experiments were being conducted with thallium sul- 
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fate against hormiga brava, parallel ones were started with this 
substance against the hormiguilla. A giiama tree, well infested witli 
the hormiguilla was found only a short distance from the Sub-Stathm 
at Isabela, and preliminary experiments were commenced on it. The 
sulfate of thallium is very s])aringly soluble in water, but it was 
hoped that a small amount of the finest powder mixed with ground 
fresh meat might dissolve. Judging by the results of the first experi¬ 
ment, none did so, for no apparent diminution was noted in the size 
of the colony after several weeks. When the poisoned meat was first 
placed on the tree, the ants swarmed about in their characteristic 
manner, devouring it greedily, but pieking out and discarding any 
particle of the poison, minute to us but enormous to the ant, found 
mixed with meat. As the obvious cause of the failure of this ex- 
])eriment was that the poison was not in solution, a small amount of 
powder was cooked up with (^ampbell’s mock turtle soup, and boiled 
until it was a thick paste The ants were not the least bit deceived 
by the pseudo-meaty flavor of this mixture, and paid absolutely no 
attenti a to it. 

Shortly after the ignominious failure of these experiments, Mr. 
Behse suggested the use of one of the more soluble compounds of 
thalliun\ stating that, in his experience, vastly more than the amount 
of tliallium acetate necessary to kill ants \iould dissolve readily in 
the amojiit of liquid present in fresh beef. For his own work he 
had not even considered this poisoil as being commercially practical, 
on account of its cost, but suggested that the small amount necessary 
for carrying out'the preliminary experiments might be obtained from 
the Ore and Chemical (^orp., 40 Rector St, New York City. Eventu¬ 
ally, after some delay, for the poison had to be specially ordered and 
imported from the factory in Germany, an ample amount for experi¬ 
mentation was received thru the courtesy of this company. Tn the 
meantime, however, the experimenter had been transferred to Rio 
Piedras, in the near vicinity of which no hormiguilla infested trees 
are available for conducting experiments. After vainly examining 
numerous guaba and guama trees, it«was finally decided to use tne 
historic jagiiey tree in the Ciales valley near Manati, for, in the 
course of the years which had elapsed since the close of the experi¬ 
ments with meat and cyanide on this tree, the colonies of hormiguilla 
had again become populous. 

The first tentative application of a freshly prepared mixture of 
about a third of a pound of hamburger steak and two or three grams 
of thallium acetate on the trunk of this jagiiey tree was made on 
August 4, 1932. The ants swarmed out to feed on the meat with 
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their accustomed eafferncss, and apparently were unaware that it 
liad been mixed with a most powerful poison. To test their percep¬ 
tion of the presence of the poison, an additional amount was dusted 
on the level portion of one bit of meat where they were feeding, and 
even while it was dissolving in the meat juices, the ants continued 
to eat. 

At the time the application was made, the sun was shining 
brightly, and the trunk of the tree was dry, but a few hours later the 
sky became overcast, and during the afternoon and following night 
several showers fell. None was of sufficient size or duration to get 
more than a part of the trunk of the tree wet, and when examination 
was made the next day at noon, it was found that one effect of the 
rain had been to keep the meat from drying out, and many ants 
were still feeding on it. Some of the bits of meat had been fashiollbd 
into shelves, because the experimenter had become accustomed to 
moulding them into this shape when cyanide vas mixed with the meat, 
and on these shelves, numerous dead ants were to be seen. 

The second application of half a pound of steak and five ounces 
of thallium acetate was made three weeks later on this tree, in many 
cases on top of the dry remains of the meat applied previously, but 
also further around its enormous trunk. The ants came to the meat 
eagerly, but not in such large numbers on the part of the tree 
previously treated. A third ap])lication was made between two and 
three weeks later, ants still being numerous on all parts of the trunk. 
Ten days later a fourth application was made, and it was then for 
the first time noted that the ants were not especially numerous, and 
seemed not especially eager to eat the meat. The hurricane of San 
Cipri&n occurred on September 26-27, 1932, and no opportunity to 
visit the jagtiey tree was available until October 20th. Some of the 
larger branches of the tree, amounting to possibly a third or a fourth 
of its bulk, had been broken off by the hurricane, but the trunk was 
uninjured, and many of the larger branches and small twigs were 
intact. Very few hormiguilla were to be seen, and even when fresh, 
unpoisoned meat was placed on the trunk, no ants came to it. The 
remainder of half a pound of steak was poisoned and applied in the 
usual manner, mostly in new locations, but this brought out only a 
few ants. Of course, the hurricane by blowing away so many branches 
had considerably decreased the ant population of the tree, but this 
decrease would be only approximately in proportion to the amount 
of the branches ^80 removed. By comparison with the number of 
ants prese^'two months previously, a conservative estimate was that 
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99 per cent of them were gone, and most of tliis was undoubtedly 
due to the thallium acetate. 

The tree was later examined on November 30th, and while the 
trunk was still entirely free from ants, a considerable number could 
be found in the tips of twigs, in the part of the tree most distant 
from the trunk, where the poison had been api)lied. That the ants 
should have thus persisted in the tiw indicates the difficult nature 
of the problem of hormiguilla control, for the ant population of a 
large tree consists, not of a single large colony, but of a large number 
of separate colonies, not sharjily delimited, but each having com¬ 
munication only with its immediate neighbors. -All the needs of the 
members of these colonies are supplied by resources close at hand, 
and apparently those inhabiting the twigs have little or no inter¬ 
course with those on the trunk. Nevertheless, the experiment in¬ 
dicates that commercial control of the hormiguilla: reducing the 
number of these ants present on the shade trees to such an extent 
that they do not overflow to the surrounding coffee trees, is now in 
sight. 

How practical control by means of a proteid mixed with thallium 
acetate will be, how it will work out in practise in coffee groves, and 
how long such control will be effective, are points yet to be determined. 
Experiments were promptly started in eoflPee groves, but the Station 
at llio Piedras is most unfortunately located for initiating, continuing 
and observing such work in coffee groves, and the actual o])eration 
has necessarily been turned over to the Agents of the Extension 
Service who are located in coffee regions. 

The three most important factors in determining the adoption of 
any method of insect control are: (1) non-injuriousness to host, (2) 
effectiveness, and (3) cost. In thus analyzing the value of the thal¬ 
lium acetate meat bait mixture for hormiguilla control, it should be 
noted that thallium is poisonous to vegetation as well as to ani¬ 
mal life, but in the small amounts used, no effect at all has been 
noted either on the trees on which it was applied, or on the sur¬ 
rounding vegetation. Effectiveness ^pears to be elOse to perfec¬ 
tion, altho it is yet much too early to say anything about per¬ 
manence. The third factor—cost—is unquestionably high in the 
present stage of development of this method of control, but may be 
very considerably reduced as cheaper and more desirable substitutes 
for fresh hamburger steak, and simpler methods of application are 
devised. The poison itself is admitted expensive, but such minute 
quantities are needed that it is not the major item in total cost. In* 
deed, in these experiments, the steak at 18 cents a pound was more 
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expensive than the thallium that was mixed with it. Thallium sul¬ 
fate is now extensively used in California and Hawaii in rodent con¬ 
trol, and in south Texas in ant control, and it is only a third cheaper 
than the acetate. The present price of thallium acetate is some¬ 
thing under $11 per pound in hundred pound lots, or a little over two 
cents a gram. Up to the present there has been no commercial de¬ 
mand for it, but if other uses for it are developed, this price may be 
somewhat reduced. It is quite possible that even smaller amounts per 
treatment would be effective if the poison could be more thoroly 
mixed with the bait. A uniform mixture would be ensured by the 
use of a meat jelly, semisolid at ordinary temperatures, but liquid 
at the higher temperature at which the solution of the poison is 
added. By the addition of other substances, the jelly could be given 
other desirable qualities: greater adhesiveness and less tendenc^o 
dry out rapidly after application, or to spoil if not used immediately. 

SUMMARY 

1. Under local conditions, experiments have indicated little value 
for thallium compounds and mixtures against the hormiga brava, 
Solenopsis geminafa P., out-of-doors. In-doors, the thallium sulfate 
syrup has been just as uniformly successful as out-of-doors it is a 
failure. An emulsion of crude carbolic acid, either alone or mixed 
with kerosene emulsion or the engine oil emulsion sprays used for 
scale control, is still the cheapest and most effective insecticide to 
use against this ant in citrus groves, pineapple plantings and vegetable 
gardens. 

2. Against the hormiguilla, Myrmeldchisfa awhigua ramulorum 
Wheeler, a bait consisting of ground meat and thallium acetate is 
very effective, and gives promise of being adopted commercially 
when cheaper and simpler methods of application are devised. 
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THE LIMA BEAN POIX-BOBEB OATEBPILLABS OF 
PUERTO RICO 

By Okoboi: N. Wolcott, Entomologist, 

Insular Experiment Station, Bio Piedras, Pnerto Bico, 

The three species of pod-horinf; caterpillars which attack lima 
beans in Ptierto Bico constitute the greatest obstacle to the profitable 
production of this crop. Thus, an economic study of these cater¬ 
pillars has been one of the main entomological ])rojects at the Isabela 
Sub-Station ever since lima beans were planted there. Careful and 
detailed observations were made there on beans planted in the late 
spring of 1931, to determine the relative abundance of the cater¬ 
pillars in different varieties of beans. On beans planted in the 
fall of 1931, comparable observations were made on their relative 
abundance in fields sprayed with Bordeaux mixture and magnesium 
arsemi <*, and in fields that were not sprayed at all. On beans planted 
in the spring of 1932, observations were made on sprayed and un¬ 
sprayed beans, and on ])roximity to alternate hosts of the caterpil¬ 
lars. In an extension of this spraying and alternate host experiment, 
to which was added treatments with nicotine and pyrethrum, on 
beans planted late in the fall of 1932, final results have just been ob¬ 
tained. As the net result of these observations and experiments, it 
can now be definitely stated that no method of control of these pests 
is known. Indeed, all those suggested as likely to result in at least 
partial control are found by experiment to be valueless. Before con¬ 
sidering the experimental evidence in detail, however, it may be de¬ 
sirable to give a general discussion of the insects, and especially of 
distinguishing characters of the three species of caterpillars and their 
habits as affecting the imssibility of control by any of the means at 
present in common use. 

The term “pod-borer” refers to the habit of these i*aterpillars of 
entering the pod when they are very small, and thereafter feeding 
entirely within the pod, remaining there thruout their larval existence, 
and sometimes pupating there. The female moths lay their eggs 
singly on the flower sprays, and the young caterpillars on hatching 
feed on any of the floral parts. Many of the buds which drop, some 
of the flowers which drop without setting pods, and most of the 
young pods which drop, fall from the vine because they have been 
more or less injured by the feeding of these small caterpillars. The 
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initial losses caused by these caterpillars are especially obvious at the 
beginning of the crop, when the ground under the vines will be strewn 
With buds, flowers and young pods which have served as food for the 
young caterpillars. 

When the pods get to be a little larger and firmer, however, they 
do not fall from the vine when one of these caterpillars begins to feed, 
but are thick enough so that the caterpillar burrows right up inside 
of the pod. As the caterpillar continues to feed inside, and the pod 
continues to grow, a callus is formed where the caterpillar burrowed 
in, effectively closing and entirely concealing the point of entrance. 
So far as one can see by looking at the outside, the pod is perfect. 
Yet actually the caterpillar continues to feed inside, sometimes con¬ 
fining its activities to only one bean, altho often it chews into two or 
even three. While the caterpillar is still actively feeding and glow¬ 
ing, ordinarily there is no external indication of its presence, but by 
the time that it approaches full size, its excrement has begun to rot 
and show thru the pod walls. Thus the infested pod is ruined from 
the standpoint of marketing, and is discarded when the beans are being 
sorted for shipment. 

All of these injuries mentioned tend to reduce the total produc¬ 
tion. Quality is also affected, howev^^r, when pods ready for shipment 
contain small caterpillars, for these caterpillars continue to feed and 
grow while the beans are en route to market. Even if their presence 
is not apparent when the green beans are sold, the ultimate consumer 
preparing the beans for cooking is disgusted to discover that they are 
wormy, and is prejudiced against buying green lima beans in the 
pod again. Of course no one individual caterpillar can possibly 
cause all of these described types of injury, but different individuals 
of each kind of caterpillar cause each one of all these types of injury. 

From the standpoint of extensive distribution and of quarantine 
restrictions at present in force, Maruca testulalis Geyer, a Pyralid- 
P 3 nraustinid caterpillar, is of the greatest importance. It is present in 
Japan and many other regions of the old world, but only in Cuba 
and Puerto Rico of the new world, and specifically not in the United 
States. For that reason, since July 1, 1925, no beans in the pod 
can be exported from the West Indies to the United States, except 
duting the winter, and only under special permit and inspection, thus 
to a considerable extent limiting production in the West Indies. In¬ 
cidentally, these restriction have been responsible for an intensive 
study of this insect in Cuba, where it is the most common pod-boring 
oaterpjyHar. * In Puerto Rico, Maruca is of only minor importance, 
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not because it is less abundant than in Cuba, but because two other 
species are »>o much more abundant and cause much heavier losses. 

All the preneral statements made regrarding pod-borer caterpillars do 
not apply exactly to Maruca, for the caterpillars after burrowing into 
the pod, have the habit of keeping an exit open to the outside, thru 
which to void their excrement. This habit is also of value to the 
bean grower, for he is thus able to make sure of all infested pods, 
and eliminate them as culls when green beans are being prepared for 
shipment for distant markets. Of course it does not lessen the injury 
caused by the caterpillars, but at least the shipper can be sure that 



Fig. 1 . Caterpillar of Maiiicn tesiulahn Geyer in Hiuall pod in which it has eaten 
all the beans. About twice natural size. (Original). 

he is not sending out infested pods which will rot en route, or arrive 
in the kitchen of the housewife wormy and disgusting. 

Maruca caterpillars are generally of a creamy white, and can most 
readily be distinguished by their spotted appearance, for they have 
four large black or dark grey spots on the back of nearly every seg* 
ment. Sometimes the spots are not very dark, but usually they are 
quite distinct, and coupled with the presence of a frass-disposal hole 
to the outside of the pod, one can usually identify the caterpillar 
without difficulty. When fully grown, the caterpillars are two-thirda 
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of an inch long, and are then about to leave the pod where they have 
been feeding. They spin cocoons almost anywhere outside of the 
pod, or at times, even inside a dry pod, but usually their cocoons are 
found between pods, or on bean hampers, or in trash on the ground, 
and only rarely at any great depth in the ground itself. The moth 
is very active, and when not flying about, stands with wings out¬ 
spread and all ready to go. The forewings are chocolate brown, with 
a large white triangular spot on the front margin, and the hind 
wings are silvery white with a brown spot at the comer more distant 
from the body. 

Parasites of the caterpillar have been reared in Cuba, but are 
not abundant, and are a very minor factor in checking the numbers 



Fio. 2. Head and fore part of body of the caterpillar of Fundella ctsttpentiM Dyar. 

About twenty times natural size. (Original). 

of the pest. Spraying with Bordeaux has no effect on the amount 
of infestation, and about all that growers can do is to hand kill aU 
the caterpillars that crawl out of the pods while they are being packed 
for shipment, and to destroy the culls. Experiments in Cuba have 
shown that the caterpillars in the pods can be killed by maintaining 
the pods for an hour in moist atmosphere of 44° to 46° C., or by 
fumigating with carbon bisulfld for two or three hours. By such 
meaps, wormy beans may be prepared to meet quarantine restric¬ 
tions, and shipped to northern markets if a temporary scarcity of 
fresh beans warrants. From the standpoint of maintaining standards, 
howevM, a. more careful inspection and culling out of all worm-in- 
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fested pods is much more satisfactory, even tho in special instances 
it may not be so immediately profitable. 

The two more abundant species of pod-boring caterpillars in 
Puerto Rico are: EtieUa ssinckenella Treitschke (known in California 
as E, schisticolor Zeller) and Fundetta cisHpennis Dyar. Both in¬ 
sects belong to the same sub-family of the Pyralidae: Phycitinae, and 
in their larval stage are almost indistinguishable. Tet obvious dif¬ 
ferences do exist, and in Puerto Rico one caterpillar attacks lima 
beans only during the winter time, when they are being shipped to 
northern markets, while the other occurs in abundance only during 
the spring, summer and fall, when no shipments can be made on 
account of quarantine restrictions, and thus from the standpoint of 
the export grower is not an economic pest at all. In their earlier 



showing pattern on thoranc shield. Aliont twenty times natural size. 

(Original). 

instars, the caterpillars are indistinguishable by any gross structure, 
color or marking, both being light gKen in color, with a dark brown 
or black head and thoracic shield In the last iustar, many of the 
caterpillars as they approach full size become purplish above, altho 
others (of both species) become more yellowish and creamily opales¬ 
cent. Both .are cylindrical in shape and in size approach Maruea, 
two-thirds of an inch long. 

Their heads (in both species) vary in depth of coloration from a 
light yeUow to a dark brown, but the thoracic shield, just back of the 



246 THE JOURNVL OP TlUl DEP/RTiMl N'l OI’ VC'IICULTURE OF P. B. 

head, furnishes the clue to specific identification. The thoracic shield 
of Fundella cistipennis is of the same color as the head, or possibly 
a little darker, unmarked, or with the markings scarcely visible be¬ 
cause of the dark color of the entire shield, or with the markings 
distinct but vaguely outlined and of a variable pattern. By contrast, 
the thoracic shield of Etidla zincktnella is invariably opalescent 
greenish-yellow, marked with a very definite pattern in black; two 
confluent crescents in the center forward, two broader ones to tlie 
rear, and a mark on each side, together with several pairs of small 
black spots, the four larger anterior marks being in sharply sculptured 
depressions. This sounds complicated, but, in practise, after one has 
seen both kinds of caterpillars at the same time and made the 
comparison, the difference is thereafter unmistakable. 

Tinder normal conditions, the tough, grey cocoons of both species 
of caterpillars are made at a considerable depth in the soil, those of 
Etiella at a considerably greater dej)th than those of Fundella^ but 
not in hampers or in trash in the surface of the grotind as arc those 
of Maruca. Adults emerge within a couple of weeks. 



Fig. 4. Moth of Etiella sinckenclla Treit. About eight times natural size. 
(Original). 

The adult‘moths of both species when at rest keep their wings 
tightly folded around their abdomen, very different from the out¬ 
spread wings of Maruca, apparently always just about to fly away. 
Otherwise than in the manner of holding their wings while at rest, 
the two species are not similar in appearance, for the forewings of 
Etiella are broadly margined with silvery white, these margins 
blending with the white of the legs and abdomen when the moth is 
at rest. Its large palpi stick out like a beak in front. The moth of 
Fundella cistipennis is of a characterless, inconspicuous greyish-brown, 
with no marked or well-defined pattern on the wings, but with the 
interesting habit of often keeping the ends of its antennae under¬ 
neath its folded wings. 

As regards other hosts than lima beans, the months show a most 
surprising difference in those on which they oviposit. During warm 
'Weather^ Etiella caterpillars, somewhat dwarfed and^dried-up in ap- 
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pearanee as compared with the plump, juiey larvae occurring in lima 
beans, and longitudinally striped with purple, are (piite common in 
the pods of CroiaJaria incana, and in no other species of this genua 
of plant. Observations on this selection of host plant were made 
independently by two entomologists in Ouba (L. Dean Christenson & 
S. C. Bruner), and are confirmed by observations made by the writer 
in Puerto Rico. On the beach at Mameyes, every mature pod of sev¬ 
eral bushes of Crotalarh incana, observ’^ed in mid-summer, was in¬ 
fested. Thruout the year, Fnmlella caterpillars are to be found at¬ 
tacking the pods of sword beans and beach beans, Canavalia ensi- 
formis and (\ mnritima, often causing much more obvious exter¬ 
nal injuries than they do to the pods of lima beans. Sometimes 
as many as 3 or 4 caterpillars may occur in a single pod. (See ])late 
XTX). {Maruva caterpillars are also often found in sword bean 
pods, their abundance in this host in Puerto Rico considerably 



Fio. 5. Motlj of Fnnddla rts*tpnini\ inar. About ten timeb luituriil size. 
(Original). 


exceeding that in lima beans). Fnmlella caterpillars also burrow in 
the stems of cowpeas and attack the young shoots and buds. 

The range of these two such similar yet divergent species over¬ 
laps only in Puerto Rico, so far as is known. Fundella cistipennis was 
originally described as Ballovia from Barbados, and has since been 
found in St. Vincent, St. Croix, Vieqjaes, Puerto Rico and at Poii-au- 
Prince, Haiti. EHella zinckenella is of cosmopolitan distribution, 
being reported from many European and Asiatic localities, Colombia in 
South American, and from many places in the United States, altho 
it is an economic pest only on the Pacific coast. In the West Indies, 
it occurs only in Cuba and Puerto Rico. 

The reported scarcity of EHella zinckenella on lima beans in Cuba 
is presumably largely due to the fact that this crop is grown there 
only for export during the winter. In Puerto Rico, EHella is equally 
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scarce during most of the shipping season, but in experimental plot* 
of beans planted during the late spring, it becomes very abundant, 
often attacking from a fourth to a third of all mature pods. During 
the winter, when lima beans in the pod may legally be shipped to the 
United States, practically no Etielia caterpillars occur, their place 
being taken by smallers numbers of Funddla, and in lima beans 
grown at the higher elevations, a few Maruca caterpillars in addition. 

The first counts made of pod-borers at Isabela will serve to in¬ 
dicate the prevalence of EUeUa in the late spring, altho they were 
primarily intended to determine the relative infestations of the cater¬ 
pillars in different varieties of beans. These observations were made 
in a field planted on Feb. 26, 1931, in which, after the first month, 
the plants were sprayed every ten days with Bordeaux mixture. The 
purpose of the planting was to obtain data on yields, but was also 
available to the writer for examination as to infestation of the pods 
by caterpillars. The plot was small and samples of each variety of 
only 25 pods were examined. At the time the examinations were 
commenced, the characters distinguishing the three kinds of cater¬ 
pillars were not known, and it is merely presumed that most of the 
caterpillars observed at first were EtieUa einckenella, as all of them 
were known to be after the first four observations. 


PER CENT OF INFESTATION BY POU-BOREB CATERPILLARS 



On another field of Challenger pole beans planted at about the same 
time, at Maleza, near the Agujereada light-house, the infestation by 
Etielia on June 9,1931 was total, many pods containing two or three 
caterpillars. By June 30th, it had dropped to 36 per cent infesta¬ 
tion, and was 46 per cent on July 20th. In explanation of the great 
difference in infestation, as compared with the field at Isabela only 
five or six miles away, it should be stated that infestations are usually 
very heavy at the beginning of the crop, dropping off rapidly when 
production is really started. 

On the drops from lima beans observed December 1, 1931, in a 
field of Challenger pole beans at Isabela, sprayed weeUy with Bor- 
dMux and tp^gnesium arsenate, the infestation was mere than total, 
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Etiella caterpillars being fifteen times as numerous as Marucfpj and 
no Fundella caterpillars present. Ten days later, on dro])8 in the 
same field, most of the caterpillars were Fundella^ some were Eiiellaj 
and a few Maruca were found. This field did not come into full 
production until the latter part of December, at which time com¬ 
parison could be made with two unsprayed fields nearby of the same 
variety. All of these fields were in commercial production, conse¬ 
quently only cull pods were ava^able for examination. 

The cause of rejection varied considerably, being much more nu¬ 
merous in the unsprayed fields on account of spotting by Elsinoe, or 
injury by the leaf-folder caterpillar, Lmnprosema indAcata F., both 
of which were largely controlled in the sprayed field. Thus the 
frequency of infestation by pod-borers in the culls from the sprayed 
field appears much higher, altho it might not vary greatly from the 
unsprayed fields if the total crop could be sampled. Whenever pos¬ 
sible, samples of 100 or 200 pods were examined. The records are 
given in the following table. 


INFESTATION OF POD-BORER CATERPILLARS IN LIMA BEANS GROWN AT 
ISABELA, WINTER OF 1031-32 
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The absolute disappearance of Etiella during January and February 
is well shown in the above record of counts, and its scarcity during 
March. During the entire period, not a tenth as many Etiella ca¬ 
terpillars were noted as of FundeUa, and Maruca was even less abun¬ 
dant. The average infestation appears considerably higher during 
the winter than in the spring, but it must be remembered that only 
culls were examined duiing the winter, while representative samples 
were available for examination from the previously observed late 
spring crop. 

A part of one unsprayed field observed during the winter had 
sword beans interplanted between every five rows of lima beans, and 
a row of Crofalaria incana along one side. The Crofalaria did not 
begin to have pods until early in March, consequently no observa¬ 
tions could be made on whether the insect passed the winter moMhs 
on this (su])posedly) preferred host, rather than on lima beans. No 
caterpillars were noted in these pods until the latter part of March, 
when lima beans were also beginning to be infested. On March 24th, 
several hundred Crofalaria incana pods were available for examina¬ 
tion, of which only 2 or 3 ])er cent ere infested by Etiella, On April 
5th, ‘^00 ],ols were examined and 15 per cent were found to be in¬ 
fested. In only a few cases w’ere caterpillars present, but the indica¬ 
tions of their former ])resence were unmistakable, a webbing together 
of tlie seeds, quite different from the clean injury caused by the 
larvae of Vieihesia ornafrix. The Etiella caterpillars in Crofalaria 
have quite a different appearance from those which have fed on lima 
beans, having a shrunken, shriveled look, are more bluish-green in 
color and invariably have four longitudinal purplish-chestnut stripes 
running along the back. On May 12th, 444 pods were available for 
examination, and of these 18.5 per cent were, or had been, infested 
by Etiella caterpillars. 

The sword beans also, altho planted at the same time, did not 
begin to come into production until several weeks after the lima 
beans were bearing heavily, and were as heavily infested by FundelUi 
caterpillars as were the lima beans. Indeed, at no time were many 
sword beans attacked by either Fundella or Maruca, and, reviewing 
the observations now, it becomes apparent that sword beans can be 
of little value in attracting the moths away from the lima beans un¬ 
less planted several weeks or a month in advance. Heavy infesta¬ 
tions of these caterpillars in sword beans have been observed to oc¬ 
cur only when the sword beans came into production at about the 
time the adjacent lima beans ceased to have manjr pods. 

Out of all ^e hundreds of caterpillars collected, only^one Fundella 
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was observed to be parasitized. It bore four globular, semi-trans¬ 
parent, greenish maggols attached to one side, which increased rap¬ 
idly in size, becoming fully grown on the day after the drawing 
(See Fig. 6) was made, spinning cocoons of grey silk by tlie next 
day, and appearing as ant-like adults ten days later. These wasps 
were identified by Mr. A. B. Oahan as Peruitriola sp., probably 
cellulaHs (Say). 

As explained in a previous paragraph, the lima beans examined 
during the winter of 1931-32 were only culls. Prom such inspections 
it was impossible to determine whether spraying with Bordeaux and 
magnesium arsenate had any effect on the pod-boring caterpillars, or 
not. Prom a casual inspection of the returns, it would seem the 
caterpillars were more abundant in the sprayed beans, and it ap¬ 
peared possible this might not be mt*rely the appearance, but the 
reality. Spraying might cause the small caterpillars to burrow into 
the pods earlier than they otherwise do normally, thus actually de- 
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creasing the number of deaths due to pretiators and otiier accidents 
befalling them while feeding outside of the bean tissue. To more 
definitely determine the value, or otherwise, of spraying, a specific 
expel iment was conducted during tlie late spring of 1932. The plan 
of this experiment was as follows: 

1. Crotalaria incana (1 row) 

2. Canavalia ensiformia (2 rows) 

3. Lima beans—^untreated (3 rows) 

4. Sprayed wedcly with Bordeaux mixture, 2-2-50 and Magne¬ 

sium Arsenate (3 rows) 

5. Sprayed weekly with Bordeaux only (3 rows) 

6. Check (3 rows) 

7. Sprayed with poison only, 2 pounds in 50 gallons water (3 

rows) 
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8. Check (3 rows) 

9. Sprayed with Bordeaux & poison (3 rows) 

10. Check (3 rows) 

11. Poison only (3 rows) 

12. Check (3 rows) 

13. Bordeaux only (3 rows) 

14. Bordeaux & poison (3 rows) 

15. Untreated (3 rows) 

16. Ccmavalia ensiformis (2 rows) 

17. Crotalaria incana (1 row) 

18. Canavalia ensiformis (3 short rows) 

The seed was planted March 3,1932, and two weeks later both kinds 
of beans were up, the lima beans having second and third leaves on. 
The Crotalaria shoots had not yet appeared at this time, and indeed 
germinated so poorly that, for the purposes of the experiment, tl^j^r 
presence may be disregarded. It should be noted that the experi¬ 
ment repeats itself in the reverse order, so that Untreated 3 and 15 
are comparable, being beside alternate hosts, while the other un¬ 
treated rows are true checks, being between sprayed rows. The beans 
from all comparable treatments were combined for selecting samples 
for examination, and, so far as possible, these consisted of 100 mar¬ 
ketable pods. The first samples were received on June 7th, the last 
on July 19th. Neither Maruca nor Fundella caterpillars were found 
in any beans, all caterpillars being EtieUa zinckenelia. It should be 
especially noted that these infestations were not in cull beans, nor in 
run of the field but, in selected, and apparently marketable beans 
The extremely high infestation by EtieUa, does not, however, indicate 
that this insect is a serious pest of lima beans grown for export to 
the United States, for these beans were grown during the summer, 
when no green beans in the pod can be shipped. 


SPRAYING EXPERIMENT FOR THE CONTROL OF LIMA BEAN POD-BORER. 
lETlELLA ZINCKENELIA TREIT ). SUMMER OF 1982. AT ISABELA. PUERTO R V ) 




Untreated, bende sword 
beans 
Untreated 

Sprayed with Poison only 
Spnved wuth Bordeanx 
only 

Spram with Poison and 
Bordeaux 

Average Examination 



July 8 July IJ 



Several of the EtieUa caterpillars collected in these examinations 
were parasitized by maggots similar in general appearance to the 
ones previously observed on the FundeUa caterpillar, ^ut in eohn a 
dull pink&hi* They developed with similar rapidity, but spun tough 
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brownish cocoons, the adults emerging ten dajrs later being quite dif* 
ferent in appearance. These wasps were identified by Mr. C. F. W. 
Muesebeck as Heterosptlus etieUae Bohwer. 

The results of this experiment are not especially convincing, 
for the presence of CanavaUa beside the unsprayed rows could 
have no possible effect on the infestation of the lima beans by Etiella, 
as sword bean is not normally a host of this caterpillar. (It should be 
mentioned that these sword beans were infested by Fundella cater¬ 
pillars, even tho none occurred in the lima beans). It would, how¬ 
ever, tend to indicate that the less one sprayed, the better, and cer¬ 
tainly could be interpreted to mean that any expense for spraying 
could not be justified on the basis of its value in the control of pod- 
borer. The most serious criticism of the experiment, however, is that 
it deals entirely with the one pod-borer which does not ordinarily 
affect the beans grown in the winter for export. For practical pur¬ 
poses, the grower is concerned with Fundella, and with Maruca only 
as an unusual abundance may affect the possibility of meeting quaran¬ 
tine Fequirements, but with Etiella not at all, because it is not subject 
to quarantine, and also because it is so scarce in lima beans grown in 
the winter. Yet this experiment, conducted during the summer, con¬ 
cerned only Etiella. 

To meet all of these criticisms, if possible, another experiment was 
planned, to be conducted during the winter, producing lima beans 
at the time and under the conditions affecting commercial growers. 
As one grower, whose statement was quoted and given considerable 
publicity by one of the companies marketing extracts of pyrethrum, 
claimed to produce lima beans that had no difficulty in being passed 
by the quarantine inspectors on account of infestation by pod-borers 
(whatever that claim might mean), pyrethrum was added to the sub¬ 
stances tried. The only possible value for any insecticide in the con¬ 
trol of any of these pod-borers would be in killing the eggs or the small 
caterpillar before it had entered the pod. To kill such minute cater¬ 
pillars, a contact insecticide might be as valuable as a stomach poison, 
thus a trial of nicotine sulfate w& added to the experiment. The 
Nicotrol (nicotine sulfate plus penetrol) used was contributed by the 
Eay Fries Chemicals Inc., and the pyrethrum, in the form of “Pjrn- 
grol”, by John Powell & Go., to which firms the writer is thus in¬ 
debted. The plan of the experiment is as follows: 

1. CemavaUa eneifortnie (3 rows). 

2. Untreated (3 rows). 

3. Weekly qpraying with Bordeaux mixture, 2-2-50 and Mag¬ 

nesium Arsenate, 2 pounds to 50 gallons of mixtun (3 
rows) 
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4. Bordeaux only (3 rows) 

5. Check (3 rows) 

6. Bordeaux plus “NicotroC’ (Nicotine Sulfate and ‘‘Pene- 

trol”) 1 part to 200 of liquid (3 rows) 

7. “PyagroP^ (Pyrethrum plus ‘'PenetroP'), 1 part to 200 

of water (3 rows) 

8. ‘‘PyagroP^ (3 rows). 

9. Bordeaux plus ‘‘NicotroP’ (3 rows). 

10. Check (3 rows) 

11. Bordeaux only (3 rows) 

12. Bordeaux & Magnesium Arsenate (3 rows) 

13. Untreated (3 rows) 

14. Camoalia ensiformis (3 rows) 

Seed was planted on November 18, 1932, and weekly spraying 
commenced as soon as the first bloom appeared, about two months 
later. The first samples, 100 pods, unselected, from each scrieSNof 
rows, were received on February 20th, 1933, and as the experiment 
was being conducted in reversed duplication, were combined to form 
samples of 200 pods from each treatment. The sixth lot of samples, 
received jMarch 27, consisted of the total production for that week, 
but was insufficient to make up the total number of the other sam¬ 
ples. Production practically ceased for a time thereafter, but the 
seventh shipment, April 20th, was of the required number. The ex¬ 
periment uas conducted in Isabela, but examinations were made at 
Bio Piedras on the day after picking. 

SPRWINQ EXPERIMENT IN THE \TTEMPTED CONTROL OF THE LIM\ BEAN 
POD BORER CATERPILLARS FUNDELLA CISTIPENNIS DYAR ETIELLA 

ZINCKENELLA TKEIT. MAR VCA TEST VLALIS GEYER, CONDUCTED 
VT ISABELA, PUERTO RICO, WINTER AND SPRING OP 1033 
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Beside Canaxtalia 

2 6 

6 0 

4 0 

2 6 

6 0 

7 1 

8 A 

1 A 

0 A 

17 A 

Bordeaux & Mg Arbenate 

6 0 

4 0 

2 6 

4 6 

4 0 

A 0 

1 0 

60 

A A 

10 0 

Bordeaux only 

8 0 

6 0 

2 0 

4 0 

4 0 

6 8 

1 A 

8 A 

A 0 

11 0 

Cheek 

8 5 

10 0 

5 0 

4 0 

5 0 

8 7 

4 0 

4 A 

4 A 

14 0 

Bordeaux A Nicotrd 

2 6 

4 0 

0 0 

6 0 

8 5 

1 4 

A 

2 A 

8 A 

8 0 

Pyrethrum 

1 6 

1 6 

5 5 
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8 2 

1 A 

8 A 

A A 

6 A 
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4 1 
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4 A 

2 0 

8 6 

A 0 

11 3 

Total Caterpillars Identified each 











examination. 











Fu/ndeUa . . 

10 

28 

20 

7 

18 

A 1 


0 

2 

6 

EtieUa 

0 

0 

1 

8 

2 

2 

1 

8 

10 

60 

Manua 

1 

4 

0 

1 

0 

0 

1 

1 

0 

0 


The first two examinations appeared to indicate that the cater¬ 
pillars were'being controlled in the rows sprayed with pyrethrum. 
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Most unfortunately, later pickings failed to show any advantage 
from the use of this extract, and indeed sprays with other substances 
gave even lower infestations during some later weeks. Of course 
it is possible that the use of pyrethrum at greater strengths, or 
oftener, might give complete control, but it is doubtful if sucli treat¬ 
ments would be commercially practical. Thus the experimental 
evidence, to date, indicates no method of control for the lima bean 
pod-borer caterpillars. 

The final experiment, valueless from the control standpoint, is 
most interesting otherwise in indicating just when Fundella cater¬ 
pillars cease to be abundant in the spring and their place is taken 
by much greater numbers of Etiella, fully a month after shipment 
to the States has been discontinued on account of quarantine restric¬ 
tions. 




THE LABVAL PEBIOD OF DIAPBEPES ABBBEVI4TU8 L. 


OioBGE N. Wolcott, Bntomologwt, 

Insalar Experiment Station, Bio Piedras, P. B. 

In proportion to its economic status, the weevil root borer of the 
West Indies, Diaprepes dbbrevictus L., {^spengleri L.) has received 
surprisingly little careful study. Most of our information regarding 
the insect has been confined to the period of its aerial existence; what 
happens to the subterranean forms is for the most part inferred rather 
than known. TLe exclusively aerial adults, large weevils striped 
with black and white or bright colors, feed on the tender leaves of 
many kinds of trees and plants. Clusters of from ten or a dozen to 
several hundred oval eggs are laid between two older and tougher 
leaves glued together, hatching of the grubs occurring in six to ten 
days. The grubs do not burrow thru the leaf, all such holes being 
made by the wasp parasites, but wiggle out from between the leaves, 
dropping at once to the ground, into which they burrow. From the 
beginning, they feed only on live vegetable tissue, so far as known 
attacking all kinds of plant roots with impartiality. After a larval 
period presumed to.occupy most of a year, pupation occurs in a 
cell at some depth in the earth. The pupal period is short, about 
fifteen days according to all observers Some time may be spent as 
adult in the pupal cell, but once the adults have emerged from the 
earth, they never again return to it. 

Injury to economic plants is caused by both larva and adult, citrus 
trees and sugar-cane being most often attacked. In Barbados, the 
insect is practically restricted in all host relationships to sugar cane: 
the adults feeding on the leaves, the females laying eggs between the 
split tips of the leaves, the young grubs fee<ling on the roots, the 
older grubs burrowing into the root-stalk, and the pupa often being 
formed in a cavity in the cane stool. Elsewhere the adults feed on 
the leaves of many wild and a few economieally valuable plants, and 
the grubs are apparently unrestricted in tbeir choice of roots on which 
to feed. 

The range of the insect is from Barbados to eastern Hispanioia, 
and over this range the adults differ so greatly in color markings 
and general appearance that numerous varieties and species have 
been described, all of which, we are assured by the systematists, belong 
to but a single species. The variation in the size, color and habits 
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of the adults may appear in the grubs as a variation in behavior 
and length of the larval ])eriods, for regarding the latter, no observers 
agree. Over thirty years ago, that enthusiastic amateur entomologist, 
the Rev. N. B. Watson, in Barbados reared a few individuals from 
egg to adult and determined the larval period as being from 300 to 
312 days. A dozen years later, Wm. NoweU in Barbados found 261 
days, 326 days and 334 days as the length of time before pupation 
for rearing immatures grubs of small size. Judging by the few com¬ 
pleted rearing records, the larval period in Puerto Rico may be con- 
rfiderably shorter. Three grubs only, out of the hundreds used in the 
experiments that have been conducted here in the past two years, 
have been successfully reared from the just hatched larva to pupa, 
the larval periods for these throe grubs being 202 days, 238 days and 
268 days respectively. (See Table, p. 259.) 

All of the grubs have be(‘n carefully observed as to molting; ^o 
cue attaining the pupal period in 202 days pupating from the 10th 
larval instar, the one pu])ating in 238 days having attained complete 
larval developiiient in only six iustars, while the one requiring 268 
days to become a pupa changed from the ninth instar. From such a 
small number of individuals, no generalization of value can be made, 
and indf^ed one can not be sure that these individuals pupating in 
such a short period are not excepticmal rather than normal individ¬ 
uals. Other grubs have molted to the 16th instar, in one case after 
only 220 days, while other individuals have lived over a year as 
larcae. Not one of these other grubs, however, has succeeded in 
evading the varied perils inherent in the more or less unnatural con¬ 
ditions attendant on artificial rearing and constant observation, and 
most of them have died before pupation. Unquestionably, all of 
these grubs were sound and healthy in their earlier instars, while 
they were growing rapidly and making constant gains in size and 
weight, but having attained maximum weight, they entered a period 
of inactivity and failure to eat, a cul-de-sac from which the only 
escape w'as not pupation, but death. A few of these grubs are still 
alive, but the stimulus which will cause them to continue their trans¬ 
formation is not yet determined. Admittedly the present paper is in¬ 
complete and essentially preliminary. While the completed rearing 
records may be considered as finished and final, all the general state¬ 
ments made are tentative, and subject to change as additional results 
accumulate. 

The first year’s rearing was conducted at Isabela, the second at 
Rio Piedras, and dbspite the fact that the same type of container, the 
same cabinet for holding the rearing boxes, the same food and in 



THS LiABVAL PEBIOD OF DIAFBEPES ABnBEVTATTTS L 


269 


LARVAL PERIODS OF DIAPREPE8 ABBREVIATL8 L SELECTED INDn IDL \L RECORDS AND AVERAGES OF \LL RECORDS 

DAYS AFTER HATCmNG TO BEQINMNG OF INSTAR 
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many cases the same soil were used in both localities, the grabs at¬ 
tained full size in a much shorter time at Bio Piedras. The factors 
of difference, so far as known, are three. The grubs were examined 
every week at Isabela, but at Rio Piedras they could be watched 
more carefully, examinations being made usually three times a week. 
The water used to moisten the soil at Isabela was taken from the 
irrigation ditch; that at Rio Piedras was city water which often 
was heavily chlorinated. The mean minimum air temperatures at 
Rio Piedras averaged two or three degrees lower than at Isabela 
during the winter only, otherwise they were practically the same. 
How this affected the soil temperatures is problematical. The speed¬ 
ing up to growth in Rio Piedras applies also to the total larval period, 
for the minimum of 202 days was obtained here, the other two 
records being of Isabela grubs. It was not a characteristic ofHhe 
grubs themselves, for some of the grubs reared at Rio Piedras were 
from egg-clusters collected at Isabela, others were from Florida (be¬ 
tween Arecibo and Barceloneta), only the minority being obtained 
locally. 

Various sizes of tin salve boxes have been used as containers, but 
finally the two ounce size was adopted for all work as being the most 
desirable. The soil used was that niost readily available outside tlie 
laboratoiy door, the only selection being to eliminate large sticks, 
stones or other debris, the earth particles carried up out of their tun¬ 
nels by ants often being selected. At first, soil brought from Isabela 
was used at Rio Piedras, until a considerable expansion of the experi¬ 
ment required additional amounts, which were picked up locally. In 
many cases, p^e^ iously discarded soil 'which had been thoroly dried or 
baked was used in preference to obtaining fresh soil from the garden. 
Moisture was added by means of a medicine dropper, attempting tf. 
keep the soil reasonably moist at all times, and only excessively moist 
when seeds were to be sprouted. 

As food for the grubs, corn only was used at first; later, fresh 
lima beans were added. As the lima beans were subject to rot, sword 
beans were substi uted, the usual combination placed in one box 
with a grub being two grains of corn and one bean. So far as could 
be (^termined, the grubs fed on the corn or beans with strict impar¬ 
tiality, and apparently throve equally well on either. To determine 
the effect of food on rapidity of growth, half the grabs from one 
egg-cluster hatching on October 5th were placed in cft'na supplied 
only wiA corn, the others in cans supplied only witt^ sword beans. 
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In the first instar, the mortality was greater among the grubs sup¬ 
plied only with com, so that only five survived, as compared with 
twice as many which lived to eat beans. Yet these five grubs eating 
corn averaged from two to fourteen days less time in reaching each 
instar up to the ninth. By the tenth instar, however, when all the 
grubs had ceased feeding, those which had previously eaten only 
sword beans molted nine days ahead of those previously eating corn. 
In the molt to the 11th instar, the coni-eating grubs were one day 
ahead, in the molt to the 12th, nine days ahead, yet in the molt of 
the 13th, their respective positions were again reversed, those which 
had eaten corn being three days ahead (214 days vs. 217 days). Such 
slight differences may be considered as due to individual variation, 
and indicate that no significance is to be assigned to food. 

Extreme seasonal variation in abundance of adults has repeatedly 
been noted, yet adults are present at all times, and egg-clusters have 
bfHUJ collected during every montli of the year at both Isabela and 
Rio Piedras. No special effort has been made to rear grubs from 
the eggs of every month, and indeed only minor differences are to 
be noted in rapidity of growth of the grubs during the warmest and 
the coldest months. It is possible that the grubs grow most rapidly 
during cooler (tropical) weather, and the majority of the rearings 
would appear to indicate this, yet so many individual exceptions are 
to be noted that it is by no means certain. Some grubs hatching 
from egg-clusters laid in December have attained maximum size in 
two months, or a little longer, but other individuals from the same 
cluster required as long, or longer, than grubs hatching out early in 
August. Individual variation is much greater than seasonal varia¬ 
tion, some of the grubs from one large egg-cluster hatching in Decem¬ 
ber requiring more than twice as long to make the same gains in size 
and weight as others from the same cluster. Some grubs are excep¬ 
tionally slow in the earlier instars, others in the later growth instars, 
all from the same egg-cluster, and reared under as nearly as possible 
the same conditions. Inividual variation in rapidity of growth does 
not follow the normal curve, for the majority of grubs are close 
together, making rapid gains in size and weight with none greatly in 
advance, but the minority strings out almost interminably behind 
Some of the delayed minority may later catch up, or almost catch 
up with those which have made the most rapid growth at first, and 
others are permanently greatly delayed, yet they seem as healthy 
and normal as any others. (See Plate XX.) 

No explanation can be given of the failure of some grubs to eat 
and grow as fast as others from the same cluster, more especially 
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when all were in the same container during the earlier instars. An 
abundance of food was available at all times, and the grubs were 
so active that they could hardly liave failed to come into contact 
with it. Molting, however, at least during the earlier instars, is to 
some extent dependent on soil moisture, being inhibited when the 
soil is dry, but ensuing within a few minutes after a sudden access 
of water. Wm. Nowell is of the opinion (2) that pupation also 
normally follows spring rains after the comparatively dry winter 
weather of Barbados, but no pertinent observations on this point 
have been made in Puerto Rico. 

The larval period of lhaprepvs grubs falls into two parts: (1) 
a period of constant and rapid growth, extending from hatching to 
about the beginning of the eighth instar, during which time the head- 
^ size of each instar is noticeably ditferent so that each instar majj^at 
once be recognized by examining the grub itself, and (2) a period 
of equal or even greater length when the size and weight of the grub 
remains constant, or tends to decrease, extending from the eighth 
instar, or earlier, to ])upation, during wdiich period the number of 
molts can be determined only by keeping track of the molted skins. 
In the first period, the grub is feeding most of the time, in the second 
it eats little or not at all. Some Individual grubs in the second 
period molt almost as frequently as previously, but most of the grubs 
at much greater and very irregular intervals. Individual variation 
is even more marked than in tlie first period, and the problem oi 
maintaining the grubs alive and healthy becomes increasingly dit 
ficult. So few of the grubs have successfully passed thru this period 
of inactivity under artificial rearing conditions that most of the data 
accumulated concerning it is admittedly false. It seems very im¬ 
probable that under normal conditions it usually ends in the death 
of the grub. All the activities of the insect occupy less than half a 
year, but this long, indefinite and indeterminate waiting period of 
the larva before pupation stretches out the life-cycle so that it will 
fit into the seasonal pattern of a year, it suggests that the insect 
should be better adapted to a climate inducing a long period of 
hibernation or aestivation, altho the period does not, or may not, 
actually coincide with any extended period of temperature difference. 

Regarding the first period of activity and rapid growth we can 
be ihuch more certain that the data accumulated arc reasonably cor¬ 
rect. Grubs in both periods have been weighed during all instars, 
not the same individuals, but ten or a dozen individuals in each instar, 
and, with some minor adjustment of these averages, we can be reason¬ 
ably certain that the majority of the grubs in this fiist period make 
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steady and constant firains in weight. To be sure, this steady gain 
is interrupted at every molt, for every molt results in a small tem¬ 
porary loss, but if one considers the gain from about the middle of 
one instar to the middle of the four suceeeding instars, the re¬ 
sulting curve will be a straight line. Starting with the newly 
hatched larva weighing .000125 gr. each, in each of the succeeding five 
intervals o4‘ ten days, at Rio Piedras, (from hatching to the middle 
of the first instar, from the middle of the first instar to the middle 
of the second, from the middh* of the second to the middle of the 
tliird, etc., each one of which is ap])roximately a ten day interval at 
Rio Piedras) the increase in live weight is four times: to .0005 gr., to 
to .002 gr., to .008 gr., to .032 gr., to .128 gr. by the middle of the 
fiftli inslar. This is the period of most ra])id growth. 

Following it is a transition period of less rapid growth. From 
the middle of the fifth to the middle of the sixth instar,, the in¬ 
terval is no longer, but the increase in weight is only ihree times, 
to .0^4 gr. From the middle of the sixth to the middle of the 
seveiiili instar, the interval is one-half longer, to fifteen days, 
and the increase in weight is only one and one-quarter times, to .48 
gr. Individual grubs may weigh considerablv niore than this in the 
7th and later instars, the maximum observed for any grub being 
.74 gr. for one individual in the fith inslar. The average weight, 
howe\er, of those in any of the later instars is .5 gr. or a little less 
Most grubs attain their maximum weight in the eighth instar. For 
most grubs, and for the average of all grubs, molting to the eighth in- 
star marks the end of the period of growth and the beginning of the pe¬ 
riod of inactivity preceding pupation. At Isabela, the period interval 
between the middle of succeeding earlier molts, instead of being ten 
days as at Rio Piedras, was fifteen days, and in addition to being 
one-half longer, began to lengthen earlier, to thirty days between 
the middle of the fourth instar to the middle of the fifth, and to forty 
days for the succeeding instars. 

Up to the middle of the fifth instar, the grubs are of insignificant 
size so far as the damage they are capable of causing to the roots of 
plants is concerned, but the slowing down of their rate of growth 
coincides with the period when they are of sufficient size so that the 
result of their feeding activities is a very noticeable loss to the farmer. 
That they should grow so rapidly in the first two months results in no 
noticeable and obvious injury to well established ])lants, but their 
feeding in the next month results in the maximum injury they are 
capable of causing. This point is of the greatest practical im- 
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portance to fanners, especially those who are growing vegetables be* 
tween young citrus trees for instance. The appearance of large num¬ 
bers of adult beetles feeding on the tender leaves of their citrus trees 
is not only a direct loss of foliage but indicates that in from two to 
three months later the roots of these citrus trees and the roots of 
vegetables growing between them will suffer the maximum injury 
from the grulw hatching from the eggs laid by the female beetles. 
After this period of greatest injury to the roots, fully grown grubs 
may be present in the soil and around the roots for several months, 
but the injury they eaiise is all past. They are no longer actively 
feeding. Their growth curve has dropped to zero. 

Two kinds of curves may be drawn to represent what has hap¬ 
pened. The one representing relative growth is at a high level for 
the first two months, drops slowly at first but later with increasing 
rapidity in the thini month, and by the fourth month is below zero, 
continuing here until pupation. The cnn'e showing absolute weights 
i. s<*arcely apparent in the first month, rises rapidly in the second 
month, makes enormous gains in the third month, a slight gain in the 
fourth month (but still at a high level), and drops only a little 
below this high in the succeeding months to pupation. Except in the 
latter months, it parallels the curve of injury to the farmer’s crops, 
insignificant in the first two months, attaining a maximum in the 
third and fourth months, but again dropping to insignificant propor¬ 
tions later, when the grub has ceased to feed and is merely waiting 
for pupation. 
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PLATE XIX. 



Jnjuiy of catcrpillaiB of FundeUa cisUpenniH Dyar to pods of sword beans. Note 
only one uninjured pod of all those shown, the smaller pods being withered 
and about to drop, the larger ones being malformed by infestation at a later 
stage of growth. (Original). 
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THE OHAHOED STATUS OF SOME INSECT PESTS 
IN PUERTO BIOO 

By Qkoboi X. Wolcott, BntomologMt, 

Insular Experiment Rtation, Bio Piedras, Puerto Bico. 

A few of the insect pests of economic crops in Puerto Bico 
show little or no change in their status over a period extending as 
far back as any entomological observations arc recorded. For in- 
i-tance, the purple scale of citrus trees, Lepulosaphes heekii Newman, 
has been and still is tue scale for which growers spray or maintain 
windbreaks, obtaining commercial control thereby, but never reduc¬ 
ing its numbers below a certain minimum from which it will promptly 
recover under favorable conditions. The mole-cricket, or changa, 
S(apteriseuis vieinux Sendder, is generally quite as much of a pest 
now as it has ever been in the past, the decrease in its numbers re¬ 
ported by some farmers due to toads being more than balanced by 
increased damage reported in other districts, due either to a more 
intensive type of agriculture or to an actual increase in its numbers. 
In the regions where the use of the standara Paris green-fiour mix¬ 
ture for poisoning the changa is still in common use, it probably is 
now less abundant than formerly, but where farmers have reverted 
to merely protecting young plants against its attack by wrapping 
them in mamey leaves when transplanted, it is subject to no con¬ 
trol except natural factors. To be sure, it is eaten by the imported 
x'iant toad, Bufo mannus, but apparently only in limited areas has 
a noticeable reduction in its numbers resulted. 

Of the pests which have appeared here in recent years, the latest 
arrival is the cottony cushion scale, Icerya purchasi Maskell. A de¬ 
tailed account of this insect it> given elsewhere in this number of the 
Journal (1), noting its peak of abundance in the late spring of 1932, 
and the role of parasites, predators, entomogenous fungi and hur¬ 
ricanes in its control. Coccus viritUs Green, the soft green scale 
of citrus and coffee, was first noted in 1925, and became noticeably 
(Irstructive in the coffee groves denuded of shade by the hurricane 
of San Felipe in 1928. Its present status largely depends on local 
humidity, for its numbers are greatly reduced by at least two kinds 
of entomogenous fungi attacking it, which thrive during wet weather. 
Thus it is rarely injurious on large citrus trees, or in coffee groves 
well protected by shade, but during dry weather may be seriously 

«5 



266 THE JOURNATi OF THE DEl’ABTMENT OF AGRICULTURE OF P. B. 


injurious on younf? citrus trees. In 1921, two pests appeared al¬ 
most simultaneously in Puerto Rico, the pink boUworm of cotton, 
Peciinophora gossypiella Saunders, and the corm borer of plantains 
and bananas. CosmopoUies sordidufs Germar, both of which now oc¬ 
cur practically everywhere that appropriate host plants are present. 
The latter pest a])parently has no natural enemies, and compara- 
ti\e\v few growers practise, or even know, the practical methods of 
control by which its numbers may be reduced to a minimum. The 
rapidity with which it has spread, and the abundance in which it 
is now present, does not indicate, however, that other insects with 
similar habits will he similarly siiccessful. Tlie sweet potato weevil, 
Cylns formicariits F., altho a most serious pest in the poor, hilly 
lands of the interior, is of comparatively little importance on the 
richer loams or the sandy lands of the coast, where the host grows 
to much better advantage, matures more rapidly, and is further pro¬ 
tected from atta(*k by the absence of cracks in the soil thru which 
the insect can reach the tubers. Even less successful in extending 
its range is another >\eevil of sweet potatoes, the scarabee, Euscepcs 
hatatae AVaterhonse, wdiich is still confined to limited areas where 
the first records of its presence in Puerto Rico WTre made. Its limited 
distribution is paralleled in the of the papaya fruit fiy, Toxo- 
fnjpana curvicayda Gerstaecker, which is comparatively rare even 
in the restrict(‘d region where it is present. 

For the 29-year period, 1899 to 1928, no generally and seriously 
destructive hurricanes have happened to strike Puerto Rico. One 
consequence of this lengthy immunity from hurricanes was that the 
cotfee shade tree ant, the “hormiguilla’^ MyrmeJachisiat ambigua 
ramulorum Wheeler, became constantly more abundant, for old in¬ 
fested shade trees in the cotfee groves became so large that they 
could not be removed without injury to the coffee trees underneath. 
The hurricane of San Felii)e brought down these old guaba and 
giiam4 trees, thus immediately eliminating the great bulk of the 
hormiguilla population of the grove. Only gradually, over a period 
of several years, as the freshly planted shade trees again attain con¬ 
siderable size, will the numbers of the hormiguilla again begin to 
increase. 

The hurricane incidentally increased the number of the more 
common cotton insect pests in the few years immediately foUowing, 
for the impoverished coffee growers in many cases attempted to grow 
cotton for a cash crop. Waves of infestation by the leaf caterpillar, 
Alabama argiUacea Hiibner, swept over these plantings, and infes- 
tations»of the pink bollworm were built up, culminating in almost 
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total infestation of the end of the crop for 1931-32. From 
high peak, cotton insects rapidly receded, due to the discciuraged 
coffee planters abandoning the crop, and even cotton facers ceasi 
ing to plant on account of low prices and the withdrawal of the 
sole buyer. The hurricane of flan Cipri&n in the fall of 1932, de¬ 
stroyed the fruiting portions of the maga trees, thus eliminating 
the only important alternate host of the pink bollworm along the 
north coast. Where volunteer cotton plants still exist, the pink 
bollworm continues to persist, but in the main cotton region, around 
Isabela, where volunteer cotton plants had been eliminated yeais 
ago, the destruction of the fruiting portions of the maga trees and 
the absence of commercial cotton fields have, temporarily at least) 
entirely eliminated this pest from the region ' 

Replacing the old standard varieties of sugar-cane grown id 
Puerto Rico with BH (10)12 and SC 12(4) has considerably in¬ 
creased tonnage and sugar content, but it has also affected the com¬ 
mon caterpillar, Diafraea saechardln P, which bores in the stalks, 
most advantageously to the insect The new canes are larger and 
softer and sweeter than the old, and they appear to furnish a more 
desirable environment for the insect Thus the numbers of this, the 
most serious pest of sugar-cane, have been on the increase, despite 
the fact that the non-burning of trash has been ever m6re widely 
adopted Favoring its parasites by non-burning of trash can nbt 
begin to neutralize the effect of a more favorable environment fur¬ 
nished by the new varieties of cane Thus, altho the net result'bf 
the change of varieties has been to increase production, this is de^ftf 
the greater losses at present being caused by Diatraea. The stalk borer 
is not the only insect affected by the change in varieties. What wy 
previously only a minor pest of sugarcane, the yellow aphid, Sipha 
flava Forbes, has also thereby been provided with a greatly superior 
host, from its standpoiut Because of some undetermined peculw- 
ity of Uba and the Java canes, it often becomes enomously abun¬ 
dant on these varieties, and such mass infestations spread to adjoii^, 
ing fields of B H (10) 12 and S C 12 (4), causing much greater a;^ 
more extensive losses from this pest than were ever known op 
standard varieties. , i . 

The major and most obvious change which has occurred reoenlilF 
is in the status of white grubs, the numbers of which have deoifoassdr 
BO greatly that only rarely and sporadically do th^ cause sarknia 
dsmage. Fifteen or twenty years ago the damage caused by WllWe 
grubs had attained its Tnaxipippi, and pt that time fhe^ ^ 
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mumt HMrimu peata of practically every crop grown on the island, 
'Mch damage being most severe in the irrigated cane lands of the 
sMrth coast. It was a common occurrence to have nearly mature 
wsfiMi 10 eempletely denuded of roots that the stalks could be pulled 

with ease, or, in extreme cases, they would fall to the ground at 
a touch. White grubs were distinctly the main entomological prob- 
hnn in Puerto Bioo, and a consideration of methods of control oc- 
cnqded the attention not only of entomologists but of cane growms 
aiid Md men generally. As none of the methods of chemical con* 
Caal ot pararite introduction proposed by the entomologists proved 
to be eeonomically feasible, or likely to produce results within a 
reasonable time, ^e field men were forced to adopt such obvious 
methods as hand picking of the grubs after the plow and of tl|^ 
adult beetles from young cane, expensive, essentially temporary and 
only partially effective as such methods admittedly were. 

Today it is difficult to realise the seriousness of the white grub 
menace, for the grubs are no longer present. Hand collection of 
the grubs and beetles has been almost universally abandoned be¬ 
cause it is no longer necessary, and is now so exceptionally used in 
rare instances only as to indicate how greatly the status of the white 
grub has changed. To be sure, cultivation practises have beefi im¬ 
proved, plowing is deeper, the land is better fitted for plant cane, 
and even the kind of cane itself is changed, being more vigorous 
varieties with stronger and more rapidly developing root aystems, 
but these are only minor factors to account for the practical disap¬ 
pearance of the native white grubs generally from the cultivated 
Adds of Puerto Bico. 

'^be major factor in a changed environment for white grubs is 
the introduction and wide-spread dispersal of the giant toad, Bufo 
marinas L. Nearly a third of the food of this s-iiiin*] in cane fields 
eonsista of May beetles, the adults of the white grubs. If the toads 
were eomparatively scarce, as are the native toads fbr instance, their 
inlhlenee might be negligible, but as a matter of fact they are at 
the present time very numerous, not only along the coast, but also 
fisr ttp into the hillier districts of the interior. On account of their 
indiddual siie, their abundance, and their preference for May beetles 
as food, they have rapidly changed the status of white grubs in 
the mme fields of the south coast, and in the agricultural regions of 
tfc e i sla n d generally, from that of a major pest to one of comparatively 
minor iinpeitanse . No prediction can be ventured as to how long 
4 hlB.eond^Naion,wiU last: whether it is mefely a temposary low for 
nltite cni]N|<<dr nMther it may possibly be more gr kss permonoBt, 
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a psrnuuieiit adjustment to the new factor. When the oscillations 
of the balance of nature are upset by the introduction of a new major 
factor, usually the numbers of the host are so greatly reduced by the 
parasite or predator that the parasite or predator shortly must per¬ 
ish in large numbers on account of lack of food. In the ease of 
such an omnivorous predator an the toad, however, not limited in 
its choice of food to any particular kind of insect, the prospect of 
many individuals starving to death on account of lack of food may 
be indefinitely postponed, even if May beetles become much scarcer 
than they are at present. A considerable number of other Scarabaeid 
beetles, of little or no direct economic ynportance, but almost the 
equivalent individually of the May beetles in size, are very abun¬ 
dant at times, and these constitute even now a seventh of the food 
of toads in cane fields, and may come to be a more impq^nt factor 
if the number of May beetles shows a decrease below its present 
previously unprecedented low. 

CoBtbining all the Scarabaeid beetle items in the toad’s food 
(amounting to nearly half of all food eaten) and adding to this an 
additional quarter consisting of millipedes, one can readily see how 
little is to be expected from the toad in affecting other insects, for 
the present at least, and so long as a sufficient supply of May beetles 
and millipedes is available. Eventually the changa may be much 
more generally eaten, but it was found to be only one-fortieth of 
the food in 1936-31 (2). Is it surprising that the changa continues 
to be a major pest, and that white grubs have almost disappeared t 

At times, and locally, even exceeding white grubs in numbers 
and in the damage it causes to cane is the weevil root-borer grub, 
Diaprepea dbbreviatus L., the adult of which is an exclusively aerial, 
leaf-feeding, short-beaked weevil. The adult beetles rarely feed on 
cane leaves, but are a serious pest of citrus trees, especially of young 
trees which ha\e just been set out in the grove, and thay ali^ feed 
on the tender leaves of numerous other trees of little or no economic 
value. So far as can be judged, the nfhnbers of this pest now average 
little less than at any time in the past. Altho the exclusively aerial 
1 abits of the adults might appear to render them largely immune 
from being eaten by toads, the weevils in fact form the third largest 
single item in its food, an eighth of the total. Eventually this may 
be considerably increased if other large insects, such as the Scara- 
baeid beetles, become less numerous, and seems not only possible but 
decidedly probable. One other imimrtant factor tending to limit 
the number of Diaprepea is an egg parasite, Tetraetickue MUeiute ' 
Gahan. Not until 1929 was this common insect discovered in Puerto 
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Bico, but its BO recent discoveiy can hardly mean that it was not 
previously present. The parasite is so common that it ordinarily 
destroys from 50 to 95 per cent of all egg-dusters laid between the 
leaves of citrus or wild fig, but it can not penetrate to the eggs when 
they are laid between the split tips of cane leaves, and these only 
were collected and examined by the earlier investigators. Thus the 
egg parasite is not a new controlling factor, like the introduced toad, 
and is static, not likely to greatly increase in importance in the near 
future. 

If any considerable decrease in the number of Diaprepes has al¬ 
ready occurred (altho at present imperceptible to entomologists or 
farmers generally), or does occur within the next few years, it pre¬ 
sumably will not be due to egg-parasites, but to a scarcity of othe^ 
food forcing the imported toad to catch and eat larger numbers of 
these leaf weevils. 
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OUM-PBODUCINO OBOANISMS IN SUOAB GANE 

Rv 

Melville T. Cook/ Pli. D., Plant Pathologist, 

Tnsular Kxpcrimont Stntion, lllo I’lcilins, Puerto Rieo 
and 

Pabtx) Mo&aleh Otlro, M. T)., PavUnologist^ 

School of Trojjical Medicine, Ran Juan, Pueito Hu*o 

The importance of the gummosis disoaHe of sugar cane and the 
advance in our knowledge of the subject since tlie publication of the 
previous papers by the senior author liave made a further study of 
the subject very desirable. The most important of these advauce- 
ments ii in our knowledge of the geographical distribution and of 
new species or strains. 

Hihtoky 

This disease was reported first from lirazil by Dranert in 1869 
but appears to have been know<n as early as 186.‘h It was reported 
next from Australia by Cobb who described the organism in 1894. 
He believed it to have been in the country as early as 1876. The 
wide separation of these two countries presented a very interesting 
problem in geograyihical distribution. Shepherd, of Mauritius, in his 
report for the International Survey of the Diseases of Sugar Cane 
(1982), said that it was probably introduced from Brazil to Mauritius 
on a shipment of seed cuttings in 1869 and from there to Australia 
in 1874. North, of Australia, in his report for the same survey, says 
that it was probably introduced into Australia from Mauritius in 
1874. The next report Xvas from Brazil in 1894, bilt it was less 
severe than in 1869, probably due to the use of resistant varieties. 
It was found in Puerto Bico by Matz in 1920 and reported the same 
year. It was discovered in St. Kitts of the British West Indies in 
1925 and reported by Ballou in 1926. It was found and reported 
from Colombia by Gharddn of Puerto Bico in 1926. It was found 
and reported in Guadeloupe of the French West Indies by Williams 

^Thii if the third paper on the gnmmona of enfar eane hy the lonior author, 
■arly la 1982 the junior author began to cooperate in the work and haa made the ftu- 
diea on the reaction of eugarf to theie orgaiUmi and alao the aerologloal atudiea. 


871 






272 THE JOURNAL OF THE DEPARTMENT OF AORIOULTURB dF P. R. 


(16) in 1929. It was reported from Dominica of the British West 
Indies by Ashby (1) in 1928^29; from St. Lucia of the British West 
Indies in 1929, and from Antigua of the British West Indies by Il¬ 
lingworth in 1930. 

In addition to the above places it has been reported from Fiji 
Islands, Java, Borneo, Reunion and New Guinea. The report from 
Java by Qroenewege in 1915 was proven to be a mistake by Wilbrink 
who published the results of her studies in 1920. The disease which 
was supposed to be gummosis was found to be what is now known 
as scald {Phytomomas albilineans Ashby). The reports from Borneo 
and New Guinea have not been confirmed. 

The symptoms of tiie disease have been described by many students 
of the subject. The descriptions by the various authors are 
harmonious. The senior author in his description which was pub¬ 
lished in 1928 makes the following statement: 

*' The most roliablo external symptom is tho leaf streaks referred to by Mats 
and Cottrell-Dormcr. However, this symptom is sometimes present on POJ canes, 
and oceasionally on IJba and some other eanes, although it is impossible to find 
any trace of gumming in the cut surfaces.” 

Again in a paper read before th«^ plant-pathology section of the 
Fourth Congress of the International Society ot Sugar-Cane Techno¬ 
logists (1932) (8) he said, 

” Although the presence of these stripes is tho most important external 
symptom 1 am satisfied that it is not always reliable. I have found infected 
canes which did nut show theso symptoms and I have found these symptoms in 
canes which did not Fhow internal gumming or discolorations.” 

Further studies in Puerto Rico on the symptoms of this disease 
following the publication of this first paper led to more confusion. 
The leaf symptoms apjieared in several resistant varieties which did 
not show discolorations or gum in the fibro-vascular bundles of the 
stems or bacteria in the leaf stripes. Finally the senior author began 
referring to cases of this kind as false gummosis”. This phase of 
the problem was solved at the Fourth Congress of the International 
Society of Sugar-Cane Technologists which met in Puerto Rico, March 
1982, when it was found that this ”false gummosis” was the same 
as 4 disease reported by Dr. Wilbrink of Java in 1929 as ” fourth 
disease” and by Martin of Hawaii in 1930 as “chlorotic streak.” 
It was also learned that this disease had been noted by Bell of Aus¬ 
tralia who referred to it as “false scald”. 

The4e^ symptoms of this fourth disease or chlorotic streak are 
very similar to the leaf symptoms of the gummosis. The streaks 
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may be somewhat broader than in gummosis and the boundaries may 
be somewhat wavy. As a rule the reddish dots which are character¬ 
istic of the gummosis do not develop in fourth disease or chlorotio 
streak but there is a reddish margin on the older streaks. 

The exudation of gum on the cut surfaces of the canes is the most 
reliable symptom of the disease. The diseased fibro-vasenlar bundles 
are usually discolored, the most common discoloration being red but 
a discoloration does not necessarily indicate the disease and the absence 
of gum on the cut surfaces does not necessarily indicate that the cane 
is free from the disease. During periods of very dry weather diseased 
canes may sho^ discolorations and but little or no gum. During or 
following periods of wet weather the canes will show the gum in 
varying amounts, depending on several factors, such as weather con¬ 
ditions, length of time that the cane has been infected and variely 
of cane. 

Within the past few years certain variations in the morphologic 
and ph^iologie characters of the organism have been reported which 
make further study desirable. 

The writer sent cultures to Mr. M. C. Qoldworthy of the Uni¬ 
versity of California in 1927 who compared thorn with culture" sent 
from Australia by Mr. A. F. Bell for that purpose. Under date of 
June 27, 1927, he replied as follows: 

**Toiir vascular types are different from those we have received from 
Australia. That is they behave differently on media. So far I have had no 
opportunity of comparing the cultures by the serological method.^' 

Ashby (2) (1929) published the results of a study of this disease 
in the British West Indies in which he reported the finding of two 
organisms. lie said: 

‘ * Plantings in peptone saccharose agar made with yellow oose from the stalks 
of affected canes in St. Kitts yielded two types of colonies, these, the more 
rapidly appearing (3 to 4 days) being entire convex, glistening and, at first, 
colourless but later pole yellow aud spreading: the later appearing colonics were 
entire, flat, deeper yellow, aud the growth ^ore restricted. The first t>pe of 
colony yielded a straw or amber yellow (Bidgway) abundant slimy growth on 
slanted agar in tubes with a marked tendency to run down and accumulate at 
the bottom of the slope; after inoculating into milk a shallow clear sone formed 
at the top of the liquid in two or three days at tropical room temperature with 
a bulky indistinct clot apparently due to a labenzyme and the reaction became 
increasingly alkaline. The second more slowly growing type of colony which 
was yellow from the start yielded a restricted glistening aniline to primuline 
yellow growth on the agar with a compact slime showing little tendency to flow. 
In litmus and plain milk no change occtirred in a week but there was gradual 
increase of alkalinity subsequently. As the organism iu the first type of colony 
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riiowed cultural characters different from those of B, vasoukurvm as described 
by Brwin F. Smith and as those of the second type ifete in agreement with his 
description the first typo was discarded and attention given to the second.*' 

He secured cultures from North of Australia and made inocula¬ 
tions in cane in England which enabled him to compare the St. Kitts 
organism (second type) with Australian organism. The Australian 
type produced broader stripes, a withering of the heart and a rotting 
of the apical internodcs. It was more severe than the St. Kitts 
second type. He said: 

‘‘The original cultures of the Rt. Kilts organism (second type of colony) 
gave rise to a gbsteniug restricte<i growth on peptone-saccharose agar (saccharose 
2.0, with peptone 0.5, dipotnssium pliosxihate 0.05, magnesium Bu1])hnte 0.025, agar 
(bacto) 1.5, water 100.) between aniline and primuline yellow in colour (Bidg- 
way); the slimo was compact drawing out, in cultures which had attained t^r 
full growth, into elastic threads and showing little tendency to fiow. The growth 
was opalescent in obbquo light and gelatine (10 per cent.) of the same composition 
as the agar medium was slowly liquefied alter two weeks. Lavender-colour 
litmus milk became gradually strongly alkaline and after two to three weeks at 
23® C. began to clcai from the surface with bleaching. After two to three months 
the milk had cleared with more or less suspended slime and restoration of the 
litmus colour but remained permanently stroiigl> alkaline. Tf the milk carried a 
layer of fat a yellow growth developed on the surface and there was little deposit; 
in the semi anaerobic conditions under the la>er of tat, ideaching of the litmus 
was complete tor a time, and it np])eared that action on the milk was mainly 
by diffusion of metabolic products through tho fat layer. In well-separated 
milk, surface giowth w’as lestricted to a yellow ring, there was active multipUca- 
tion within the liquid and a good >ellow dejiosit associated with ])artial bleaching 
and more rajiid restoiaticn of the litmus colour. It is doubtful if, at an^ time, 
a true clot was formed, the eventual clearing being apparently due to increasing 
alkalinity since cleared cultures yielded a bulky precipitate when acidified with 
hydrochloric acid. The organism which was actively motile in young liquid 
cultures by means of a single ])olar fiagellum exceeded 0.5 microns in diameter 
and w'ns from 1.0 to 1.5 inicrons in length occurring singly, in pairs and more 
rarel.> in short chains. Most of the isolations showed colonies similar to those 
of the original isolation but those from the leaf stripes of Uba were dry, flat, rough 
and pale yellowr witli wavy niargius, the growth from these colonies on agar slants 
was at first similar but tended gradually to take on the glistening smooth deeper 
yellow character of the original form. Some of the cultures from the isolations 
caused, like the original, a slow liquefaction of gelatine but others showed no 
trace of liquefaction at room temperatures after three months. The action on 
milk varied in the rate of change but there was no true clot and all eventually 
cleared with persistent alkalinity. 

< ^ The original culture from Australia gave rise on the agar to convex glisten¬ 
ing almost colourless colonies of a fluid slimy consistency which became paler 
yellow and spreading. On agar dants the growth was abundant, opalescent and 
fluid sUiuywwith a tint from straw to amber yellow: the slime tqnded to flow and 
aeeumulata alf the base of the slant. On potato the growth was sulphur yellow 
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fluid and flo^^ing off the aurfaco but not so abundantly as tho slime of B, Mah 
vacearum E. F. Smith. Gelatine sho'v^ed liquefaction under a week and a shallow 
clear zone formed at the surface of plain and litmus milk after three to four 
days at 28* 0 associated with the formation of a bulky indistinct clot apparently 
duo to a lab-enzyme; alkalinity gradually increased becoming strong and per¬ 
sistent and the milk was completely cleared after two to three months of 23® 0; 
tho clearing ap])eared to be caused by pepionisation as no precipitation followed 
acidification with hydrochloric acid. G'»*owth occurred as a yellow slimy layer on 
the surface of milk with fat present and absent. The organism was actively 
motile in young cultures and approximated in size to that of the St. Kitls form. 

^'The colonies which appeared in phitings made from tho inoculated canes 
wore not uniform in ty])c; some resembled those of the original culture, but they 
wore ns a rule, mingled with others showing a piled-up deeper yellow colour, a 
dark opaque nucleus, aud little tendency to spread; others again wore at first flat, 
but changed to the second typo after a few days. Transfers from the different 
colonies to agar slants yielded, however, a similar pale yellow slimy fluid growth 
like that of the original form. All cultures from isolations behaved like the 
original culture in liquefying gelatine appreciably within a week and clotting 
milk in three to four days at 23® C. with gradually increasing alkalinity and in 
clearing it eventually but vrith marked differences in tho rate of clearing ns cul¬ 
tures froiA the second or ‘piled' up tyi»e of colony wcio slower in action. The 
isolation from Australia, showed therefore, cultural characters similar to those 
of the first type from ‘gummed' cane in St. Kitts, aud it is believed now that 
they are probably identical. As the cultures made from the isolations out of the 
different varieties were essentially similar to tho two types used for inoculation, 
and as no evidence was obtained that the one type could change into the other, 
it would ajqiear that two yellow forms may cause Gummy Disease occurring in 
some instances together and which differ in cultural characters enough to be 
considered as distinct varieties of B. vahcularum. The strain described by Erwin 
F. Smith resembles the second tyjie from Bt. Kitts differing from some cultures 
of it only in not eventually clearing milk, a difference which appears to depend 
on the amount of alkali produced; the alkaline body is either ammonia nr an 
amino as the vapour from boiling cultures turns red litmus paper blue." 

In August, 3930, a gummosis diHease was discovered on POJ 2878 
at Jayuya, a point located in the center of the island and at an ele¬ 
vation of about 2,000 feet. This was especially interesting because 
this variety was supposed to be immune or highly resistant. 

Tlie cane was sent to the laboratory and put in a moist chamber, 
where it produced a typical gumming within 24 hours. Owing to the 
fact that this variety was supposed to be immune, the senior author 
and Mr. Pedro Bichardson, Agronomist, visited Jayuya in order to 
make sure that it was POJ 2878. After a careful examination, it 
was decided that there was no doubt as to the variety. The symp¬ 
toms were not quite typical. However, the gumming was so pro¬ 
nounced that it was detected by the foreman who was making cuttings 
for planting. The behavior of the organism in culture was typical 
of B. vasciUarum. 
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This outbreak was described by the senior authority- 

as follows: 

“The cane vas about Mven months of age from date of p l a n ti ng and the 
infection was well over 7S per cent. 

“The external symptoms were somewhat different from those described by 
the various writers on the subject. The early symptoms were not found but the 
late symptoms were very abundant. These symptoms consisted in a dying of the 
tiarnes in the leaves along the veins, thus producing elongated areas of dead 
tissue which frequently extended to the leaf margins. In many cases the margins 
of the leaves also were dead. When the tops of the canes were cut across, many 
of them showed a gumming, which was much more pronounced when the cuttings 
were kept in moist chamber for a few hours. 

“The gum was not the typical honey yellow which has been described by 
several writers, but ranged from clear to creamy white or ybllow, and in some 
cases was slightly tinted with honey yellow.” ^ 

The further history of this outbreak is as follows; 

A field test with healthy P.O.J. 2878, 2883, 2714, 2727, P.R. 
801, 803, 807, 809, 820, 826, F.C. 916 and Guadeloupe 119 was 
started in which every third row was planted with infected P.O.J. 
2878, so that every variety of healthy cane was in contact with an 
infected row. The rows were five feet apart and consisted of 50 
stools each. The field of infected cane was plowed out. 

At this same time cuttings of the same varieties were set in our 
greenhouse, and the young canes inoculated with cultures prepared 
in the laboratory. Some of P.O.J. 2878, 2883, P.R. 807, 809, 826, 
F.C. 916 and Guadeloupe 119 developed slight symptoms and the 
organism was recovered from them but in an attenuated form. After 
a time the new growths failed to produce .symptoms and it was im¬ 
possible to recover the organism. 

The field test was cut January 20th, 1932, and carefully examined 
by the writer. Neither symptoms nor gumming were found in any 
of the varieties, nor in the rows planted with infected cane. A few 
canes showed slight discolorations of the fibro-vaseular bundles, but 
no gnnuning. They were brought to the laboratories and used for 
cultures. P.O.J. 2883 and F.C. 916 produced a gum organism which 
is not typical. The color of the gum is greyish, almost dear; some 
times tinted with ydlow. 

The greenhouse tests made by the writmr with organism from 
P.OJ'-2878 at Jaynya lead the writer to believe that P.O.J.-2878, 
P.O.J.-2883, P.R.-807, P.R.--809, P.R.-826, F.C.-916 and Guade¬ 
loupe 119 may be symptomless carriers although this has not been 
demonstrated. However, the studies during 1933 show that P.O.J.- 
2878 whan inoculated with an extremdy virulent stoain of B. vat- 
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cularum 'will sometime develop leaf symptoms. It is the opinion of 
the writer that these varieties are so resistant as to be practically 
immune and that the experiments indicate that it is possible for a 
very highly resistant or apparently immune variety to be a carrier 
of this disease. 

Cultures for P.O.J. 2878 were sent from Puerto Rico by the writer 
to Mr. A. F. Bell of Australia lor comparison with the Australian 
organism. He replied as follows: 

desire to acknowledge receipt of your letter of 22nd October, also of 
four cultures. Of tho latter three were apparently pure and one contained a 
yeast. The former were re-isolated and examined and compared with tho organism 
of leaf-scaled, gumming, red stripe, and mottle strijie. Tour organism is quite 
distinct from any of these four. 

''Parallel inoculations were made (iii the transfer chamber) into cut shoots 
of Badila and from this small test your organism seemed much more virulent 
than the above four stains. 

"At the end of two days the lesions were about one-fourth inch in diameter 
and consifted in dark-red rings surrounding a water-soaked greenish or yellowish 
area. Later the centers became ashy coloured and the red ring surrounded by a 
yellowish halo. 

"I enclose a photograph of the lesions. The cultures and experimental 
material have now been destroyed. Our experience so far it that P.OJ. 2878 is 
highly resistaiit to gumming disease.” 

The senior author wrote another letter to Mr. Bell making in^ 
quiry as to the morphological characters of the Puerto Bican and 
Australian organisms. He replied (under date of March 30th, 1931) 
as follows: 

"Your letter of 10th February to hand. With reference to the organism 
you sent, this was quite distinct from our B. vasoularum both culturally and 
morphologically. One considerable difference was that the organism received 
from you had flagella at both poles while the gumming organism has a singled 
flagellum only. The organism to which it bore most resemblance was that causing 
mottle stripe.” 

An examination of the photograpji (Fig. 2) of this organism, 
made by Mr. Bell, shows that it is quite distinpt from B. vaxetdantm. 
The studies by Ashby and by the senior author emphasize the im« 
portance of more extensive studies on this disease and its cause or 
causes in different parts of the world. 


1932 Studies 

There was a severe outbreak of gnmmosis on the small island of 
Vi^ues in March and April 1982 and slight outbreaks in the vicin^ 
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ity of Rio Piedras and Candvanas. The senior author made a spe¬ 
cial study of infected Cristalina from the idand of Vieques on a 
very small mixed planting near Candvanas and on mixed plantings 
containing Cristalina near Rio Piedras during 1932. Vieques is a 
small island just east of Puerto Rico and has much less rainfall than 
Puerto Rico. Cristalina has been retained there as the variety of 
major commercial importance long after it gave way to other varie¬ 
ties in Puerto Rico. It is very susceptible to this disease and the 
infection is very near to 100 per cent. The rainfall was exceptionaUy 
high during the spring of 1932 and the disease was very evident 
Most of tlie cuttings showed a high yield of gum. 

Many eultures were made and studied. The results confirmed the 
opinions of the senior author which were published in 1928. Thde 
were many strains which varied in color and character of growth. 
These results are shown in table I. 


Tahlb T. 


No. 

Sourt'o 

1 

Color 

Growth on 
now Clll. 

Inoe 6/21) 
Ryiuptoms 
6/2% 




1 

AuHtrftlla. 

\ ellow ... 

‘ 

Poor .... 

PO.T-2878 

Crist none.. 

POJ 2878 






none 


none .. 

None 

2 

JayiiyaKC-UlO .... 

Whlto ... 

Poor, . . 

POJ-2878 

Crist none. 

PO.I-2878 






none 


none 

None 

8 

Vlouues G0B2. 

Cauary 

poor. 

POJ- 2878 

CrlKt none.. 

POJ 2878 




Yellow 


none 


none . 

None 

4 

VJuqueR CrJsl. 

Yellow... 

Good. 

PO1-2878 

Crist none.. 

POJ 2878 






none 


none 

None 

6 

Vioqnes. 

Yellow ... 

Fair. 

Very Sllghl 

Crist none.. 

POJ-2878 








none . .. 

None 

G 

ViPClUQI. 

Yellow . 

Good. 

Good. 

Good. 

POJ-2878 

• 







none .... 

Blight 

7 

Vieques. 

Yellow ... 

Good. 

Very Slight, 

Very Slight. 

Blight.... 

None 

8 

R. P. Crist. 

Yellow... 

Good. 

1 Good. 

Ooodi. 

18in. ... 

Blight 

9 

Jayiiya roj*2878.. 

White ... 

Poor. 

Very Blight 

Slight. 

IH in. 

Slight 

10 

Vieques. 

White . . 

Good 

Slight. 

Very Blight. 

Outgrown 

None 

11 

Vieques. 

Yellow... 

Fair. 

Blight. 

None. 

Outgrown 

None 

12 

R. P. H.—lUDllow,. 

Yellow... 

Fair. 

Slight. 

Very Blight. 

Outgrown 

None 

18 

R. P. 11.—100alow.. 

White.... 

Poor. 

None. 

Very Blight 

Outgrown 

None 

14 

R P. II.-lOOslow.. 

White... 

Poor. 

Blight. 

Nwne. 

None.... 

None 

16 

M. P H-109slow.. 

White... 

Good. 

Slight. 

Very Blight. 

Outgrown 

None 


R. P. H.—^109-"H 109 from Rio Piedras. 

The results given in this table confirm the opinion of the senior 
author expressed in 1928 that this species included a large number 
of straias which varied in color, growth and virulence. 
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1933 Studies 

The first half of 1933 on Vieques was very dry as compared with 
1932. The Cristalina and Rayada (a variety of Cristalina) canes 
were very heavily infected with JB. va^cularuni but the exudation of 
gum was much less than in 1932. A large number of isolations were 
made and used for laboratory study. All the cultures used in 1933 
were new and from Vieques canes except three: Nos. 1 and 2 were 
1932 cultures which had lost their virulence but made excellent 
growths on agar. No. 23 was a culture sent to the senior author by 
Mr. A. P. Bell of Brisbane, Australia, late in 1932 and received in 
January, 1933. 

The laboratory studies showed a large number of strains which 
jiossessed the following characters: 

1. Color ,—^Various shades of yellow and milk white, while others 
were clear or sometimes elear and slightly tinted with yellow. A few 
were brownish. In many cases the first growth of a yellowish exuda¬ 
tion was yrhite when transferred to agar. Many strains changed color 
on the agar. The strains were grown on different media and at dif¬ 
ferent pH but up to the present time the changing of colors has not 
been explained. The best growths were made in acid media but good 
growths were made on alkaline media as high as pH 9.6 although it 
was slower than on the acid media. Strains also changed from rough 
to smooth and smooth to rough without any apparent cause. 

The variations in color were in harmony w'ith those reported by 
the senior author in 1928. Cobb rej)orted variations in color in 
190.1 hut other writers did not give much attention to this phase of 
the subject. Possibly the material which they were studying did 
not show the extensive variations whicJi are reported by the authors 
of this paper. 

Some strains wTre extremely virulent wdiile others were slightly 
virulent as shown by the leaf symptoms. Others did not produce 
leaf symptoms but grew in the canes as was shown by the exudations 
wdien the canes were cut and kept in ft warm, moist chamber. 

There was very little relationship between color and virulence al¬ 
though in general it may be said that the yellow strains were slightly 
more virulent than the others. 

No experiments were made to determine temperature relation¬ 
ships but cultures that were put in incubators and refrigerators died 
in a short time. 

Two series of inoculations were made and recorded in Table II. 
Other inoculations were made but the results were the same as shown 
in this table. 
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Tabli II. 


No. 


1 

2 

B 

4 

6 

6 

0 

7 

8 
9 

10 

11 

12 

U 

IH 

14 

14 

16 

16 

17 

17 

18 
10 


Color 


Yellow. 

No infection. Was virulent in 1989, 

White. 

No Infection. Was virulent in 1932. 

White. 

No infection. 

Almost clear. 

No infection. 

White, yellow with affe 
Yellow. 

Mild symptoms on Crlstalina. 

Symptoms on Cristallua and H-109. 

Symptoms on Cristallna and H-109. 

Symptoms on Cristallna and 11-109 and POJ-8878. 

Not Infectious. 

Not infectious. 

Not infectious. 

Mild symptoms on Crlstalina. 

Not infectioub. 

Symptoms on Cristallua. 

Symptoms on Cristallua. 

Not Infectious. 

Not infectious. 

White. 

Yellow.: 

White, yellow with age 
Clear, brown with age.! 
White, brown with age 
White. 

Whitish, almost clear. 

Yellow. 

White. 

White. 

Yellow. 

While. 

Very sllglit symptoms on Crlstalina. Developing very slowly. 

Mild symptoms on Cristallna and H-KA. 

Mild symptoms on Crlstalina and H>109. Developing very slcmly. 
Not Infectious. ^ 

Not infectious. 

Clear, yellow tlut. 

Clear, yellow tlut. 

Yellow. 

White. 

White. 

Symptoms on Cristallna and H-109. 

Symptoms on Crihtalina and H-IOV and POJ-2878, 

Very mild symptoms on Cristallna 

White. 

Yellow. 

Clear, white tint. 

White . 

Yellow. 

Symptoms on Crlstalina. 11-109 and POJ-2878, 

Symptoms on Cristallna and PR-808. 

Symptoms on CrlstaMna. 

Symptoms on Cristallna, 11-109 and POJ-2878. 

Very slight symptoms on KC-916. 

Symptoms on Crlstalina. 11-109 aud very slight symptoms on M-28. 
Symptoms on Cristallna. 

Symptoms on Crlstalina and POJ-2878. 

Symptoms on Crlstalina. Blight symtoms on PR-gOS. 

Symptoms on H-109 

Symptoms on Cristalhia. 

Yellow. 

Light yellow. 

White. 

Yelbiw (rougin . 

Yellow (smooth) .... 
White. 

1 lear . 

White. 

Yellow. 

Syinptomb on Cristallna. 

HvmptoiiiS on Cristallna. 

1 Slight symptoms on Cristallna. 

Symptoms on Crlstalina. 

Yellow. 

Yellow. 



Nos 1 to 23 iunculated 6/6/38. Nos 24, 86. inoculated 5/19/88. Time for appearance of 
leaf symptoms one to three weeks, occaaionally lODRer. Nos. 1 and 2 were 1982 culture which 
lost their virulence. No. 28 from Australia. All others were 1988 cultures. 


MliTHOOS OF InOCTHjATIONS 

Several methods of inoculation were used as follows; 

1. Pricking the cultures into young cane or leaves with a needle. 
This was successful but slow and the percentage of takes less than 
with the other methods. 

2. Cutting of the tops of the canes almost down to the growing 
points and the immediate application of the organism in agar. Then 
covering the mass with a pad of wet cotton. These inoculations were 
made late in the afternoon so that the agar would remain moist as 
long as possible. In some cases distilled water was poured on the 
cotton one or more times during the following day. The inner leaves 
push upward within 48 hours and if the variety is very susceptible 
white speaks will be found running downward. Varieties that are 
practically'immune will not show these streaks. Sometimes streaks 
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three or four inches in length, will develop in highly resistant variety. 
However, they do not lengthen after the first few days and the or¬ 
ganism dies. 

3. Cutting a small hole into the spindle above the growing point 
and the insertion of the organism from an agar culture. Within ten 
days or two weeks the injured parts of the leaves pushed out and 
unrolled. The presence of the organism could be determined by the 
development of white streaks in the leaves running up and down 
from the point of injury. The variations in time depended on the 
resistance of the variety and the virulence of the strain in the culture. 

4. The inoculation of the organism from agar cultures into tlie 
stem below the growing point. This method was successful but slow. 
A high percentage of gum pockets resulted. 

5. Removing the upper half of an advanced cane so as to force 
the development of side shoots. When the side shoots are well ad¬ 
vanced cut holes in the old cane and insert agar containing the or¬ 
ganism. 

6. The insertion of pieces of diseased cane into slits in the spindle 
or cane. The results were practically the same as when agar cul¬ 
tures were used but more uncertain. 

7. Inoculation of seed cuttings by the insertion of the organism 
from cultures in holes cut in the seed pieces. This method was slow 
and the results irregular. 

The results of the inoculations not given in the Table II may 
be summarized as follows: 

Rapid-growing canes respond to inoculations much more readily 
than dow-growing canes. 

Canes inoculated with a culture may show negative results at 
one time and mild symptoms at another time. The symptoms may 
develop more slowly in some cases than in others although the inoc¬ 
ulations are made from a single culture and on one variety. Some 
strains do not produce leaf symptoms but do produce gum in the 

canes and in cultures. 

_ « 

When an infected cane is cut across tfnd placed in a warm, moist 
chamber, the gum oozes out on the cut surfaces, sometimes in such 
great abundance as to cover the entire cut area. Two or more colors 
may emerge from a single piece. When the gum is transferred to 
agar plates, it makes a very rapid growth. Sometimes all the colors 
persist and sometimes the deep yellow makes a clear growth. Some 
of the clear growths from yellow gum become yellow later and some 
remain yellow. The yellow strains show a great tendency to produce 
modifications of yellow and sometimes become clear or white. Some 
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strains grow much more luxuriantly than others. Some strains are 
much mo>re virulent than others. Some strains that produce gum 
in the cane and in culture do not produce leaf symptoms. Positive 
results may be obtained from cultures of all colors and all tints but 
in general the yellows are more virulent than the other colors. 

Bagterk>ix)gical Study 

Twenty-seven cultures collected in 1932 and previous to that 
date were studied and classified as follows: 

Group 7.—Is composed of five cultures isolated from the island 
of Vieques. They produced an abundant canary-yellow growth in 
twenty-four hours. They are bacilli arranged parallel and side to 
side, motile and show no spores nor capsules. The colonies are ho¬ 
mogeneous, entire edged, straw in color, stain negative to Gram, 
growth in broth is turbid, agar stroke is slow, confluent, smooth, 
viscid and o])aque and show no change in litmus milk. It does not 
ferment dextrose, lactose, dulcite, manite, maltose, sucrose, xylose 
or arabinose; docs not produce hydrogen sulphide nor indol; the 
V.P. and M.ll. reactions are negative; does not reduce nitrates, has 
no odor and emulsify very poorly. This group of organisms is iden 
tical with the cultures of B. vascularum isolated in Australia that 
we had previously studied. 

GroMp II, -This group consisted of twelve cultures isolated from 
‘‘Cristalina’^ cane in Vieques and from “F.(\-9I6’’ cane in Jayuya 
Some produced a whitish-gray growth while others had a lemon- 
yellow growth. They are bacilli arranged side by side, parallel or 
end to end, motile, have no spores nor capsules. The colonies are 
homogeneous, entire edged, and straw in color. They are negative 
to Oram stain, grow slowly in broth with slight turbidity. In agar 
the growth is slow, confluent, raised, smooth, viscid and opaque 
There is no change in litmus milk, no acid is produced in arabinose, 
xylose, dextrose, lactose, dulcite, manite, maltose and sucrose. They 
produce no hydrogen sulphide and no indol; the V.P. and M.K 
reactions are negative; they do not reduce nitrates, do not produce 
any odor and have a poor emulsificability. 

Group III ,—Is composed of ten cultures isolated from “P.O.J.- 
2878at Jayuya and “Cristalina’’ cane from Vieques. The growth 
of some of the cultures is absolutely colorless and in others is enamel 
white. They are bacilli which are found singly or in short chains, 
motile, form no spores nor capsules and are negative* to Gram stain. 
The colomi^ are granular, straw in color and have entire edge. The 
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"growth in broth is slight turbid with filament and at times a ring 
adherent to the tube is formed. The agar stroke is filiform, elevated, 
smooth and translucent or white. They do not ferment dextrose, 
maltose, manite, xylose, sucrose, arabinose or dulcitol; they do not 
produce hydrogen sulphide and the V.P. and M.B. reactions are iSeg- 
ative. They do not reduce nitrates, have no odor and have poor 
emulsificability. 

The cultures studied differ in pigment production but their sugar 
fermentations are similar. In 1933, eighteen cultures have been 
studied, ranging in color from yellow, white, creamy, lemon-yellow, 
grayish white to colorless. Thirteen of the cultures are bacteriolog- 
ically similar to the description given in Group I of the 1932 cul¬ 
tures, that is, they are Gram negative organisms, motile, do not fer¬ 
ment any of the sugars tested, do not produce hydrogen sulphide, 
have no change in litmus milk, do not produce indol, do not reduce 
nitrates, the V.P. and M.U. reactions are negative, they have no odor 
and have very poor emulsificability. 

tabli hi. 


FERMENTATION REACTION. 1B88 CUrTURBR 


Culture B 

Teolatod from 

Color 

§ 

u 

9 

3 

o 

9 

es 

s 

1 

n 

1 

1 

m 

4a 

V 

V 

aS 

Maltose 

Dnlclte 

Arahlnoaes 

2S 

Australlin culture... 

Yellow . 







■ 


24 

25 

Criatalina. 

White. 









Crlatallna. 

White. 









28 

CrlHUtllna. 

White . 

+ 



4 

4 


4 

4 

27 

2 i 

Crlatallua. 

Crlatallna. 

Yellow. 

Creamy yellow... 









29 

Crlatalina. 

White. 









80 

Crlatallna. 

Creamy yellow., 
f'reamy yellow.. 
Colorleaa*. 









81 

Crlatallna . 









82 

Crlatallna. 









82c 

88 

Crlatallna . 

Crlatallna. 

Yellow . 

White. 

V 


.... 

4 

4 ' 

4 

*4 

4 

84 

Crlatallna. 

Yellow. 









85 

Crlatallna. 

Graylah white.... 









86 

Crlatallna. 

Graylah white... 









87 

Crlatallna. 

White. 

+ 

4 


4 

4 

* 4 ’ 

\ 

4 

88 

Crlatallna. 

Yellow. 

4 

4 


4- 

4 ' 

4 

4 

4 

89 

Crlatallna. 

White. 

4 < 

^ 4 


r 

4 

4 

4 

4 
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BucroBo, maltose, dulcite and arabinosc. They do not ferment lactose. 
They produce hydrogen sulphide; indol is negative; V.P. and M.R. 
reactions are negative; they have no odor and emulsify very poorly. 
These cultures produce a gummy substance but it is still questionable 
to our mind if they produce true guinmosis. 

Serological 

Two rabbits were inoculated intravenously with cultures 32 c 
and 33, respectively, and two potent antisera were obtained. By di¬ 
rect agglutination cultures 23, 24, 25, 27, 28, 29, 30, 31, 32 and 32 c, 
34, 35 and 36 agglutinated to different titers with antiserum 32 c, 
while they did not agglutinate at all with antiserum 33. The saqjp 
vras true of cultures, 33, 26, 37, and 39, which agglutinated with 
antiserum 33, hut did not agglutinate at all with antiserum 32 c. 
This demonstrates that 13 cultures are antigenically alike, one of these 
strains, 23, being a known giimmosis strain isolated from Australia. 
The other five cultures, i.e., 33, 26, 37, 38 and 39, are antigenically 
different from the first 13 cultures studied. 
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Explanation op Pirates 

The photographs were not made on the same scale but the 
measurements were practically the same in all cases. 

Pig. 1.— B. vatoularutn. Photographed by W. Cottrell-Dormer of 
the Bureau of Sugar Experiment Stations, Brisbane, Australia. 

Fig. 2.—^The organism from the gumming cane (P.O.J.-2878) at 
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Jaytiya, Puerto Bico. Photographed by A. F. Bell, of the Bureau 
of Sugar Experiment Stations, Brisbane, Australia, from a culture 
sent to him by the senior author. 

Fio. 3.— B. vascvlarum from white culture from Cristalina from 
Vieques. 

Fio. 4.— B. vascularum from yellow culture from Cristalina from 
Vieques. 

Note.— ^Numbers 3 and 4 photographed by Mr. Brewer and Dr. 
Artschwage of the U.‘ S. Department of Agriculture. 
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BE8EAB0H ON SHOBTENINa TINE WITHOUT AFTEOTINa 
THE AOOUBAOT OF DTEB’8 MODIFIED METHOD FOB 
THE DETEBMINATION IN SOILS, OF PHOSPHOBIO 
AOm, LIME AND POTASH SOLUBLE IN OITBIO 
AOID SOLUTION (1 PEB CENT) 

Juan Aiaote Bonnxt, Chwf of 8oA» Dwts%on, 

FBtNANDO A. ViLLAim., 8otl Chemist, 

Iiunlar Esperiment Station, Bto Piedras, P B 

Since the soil survey of Puerto Rico started in 1928 under the 
joint cooperation of the U. S. Bureau of Chemistry and Soils and the 
F. B. Insular Experiment Station, the soil samples sent by the Add 
staff have been analyzed for phosphoric acid, lime and potash soluole 
in 1 per cent eitrie acid solution. Before this research was under¬ 
taken as one of the projects of the new Soils Division ofScially created 
in June 1931, the method used was as follows: 

Dteb’s Modd'ied Method (8) 

“Place 100 grams of the air dried soil sample in a Winchester acid 
bottle. Add 1 liter of a 1 per cent citric add solution. Shake in a 
shaking machine 6 hours. Let stand overnight to dear. Filter off 
about 700 cc of the clear supernatant liquid through a double 
filter paper. Evaporate exactly 500 cc nearly to dryness in a 
600 cc beaker on the hot plate, then transfer the resulting dark col¬ 
ored solution to a platinum dish (using hot water) and evaporate to 
dryness on a water bath. Gompletdy dry the sticky residue (2 hours 
in a hot air oven at a temperature of about 120° C.). 

“Ignite the residue in the platinum didi in a muffle at low tem¬ 
perature (dull redness) for about 2 hours to remove organic matter. 
The char should now be gray in color.* Moist with con. HGl, add a 
little hot water and evaporate to dryness on the water bath. Leave 
on water bath at least 1 hour to d^ydrate any silicic add still re¬ 
maining as such. Take up in a little con. HGl; add a little water; 
heat one-half hour on a water bath; add more hot water and filter. 
Wash five times with hot water dightly addified with HGl; make 
up to at least 300 ce witii hot water. To the dear filtrate add 2 or 
8 00 of con. HNOs and boil 16 to 20 minutes to oxidize all organic 
matter in solution. Predpitate Fe, Al, Ti and PaOs with NH4OH in 

w 
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hot solution, filter and wash free from chlorides with hot water. In 
case of insufficient Fe to color the solution slightly bTown, add a few 
cc of a 10 per cent FeCls solution before precipitation. (This is to 
insure complete ppt. of P 2 OB.) 

Phosphoric Acid, PbOb 

“Dissolve the above ppt. in dil. HNOs and boil. Oool slightly, 
nearly neutralize with NH 40 n add 5 grm. NII4NO3 and ppt. PbOb 
with 25 cc molybdate sol. at 65° C. Let stand 20 min. at 65° then 
let cool. Filter through asbestos, thoroughly wash and det. PsOs vol- 
umetrically. 

Lime, CaO 

“Evaporate down to 150 ec the filtrate from Fe and Al, make very 
slightly alkaline with NH4OII and ppt. Ca as oxalate with ammonium 
oxalate in hot solution. Let stand on the water bath 1 hour then cool 
over night. Filter, wash with cold water, dissolve in n 2 S 04 (1 to 5 
by vol.) and titrate with standard EMn 04 . 

Potash, K 2 O 

“Acidify filtrate from Ca slightly with dil. 112804 . Evaporate to 
dryness in a beaker, transfer to platinum dish and run to dryness. 
Carefully ignite off excess of 112804 and all ammonium salts over a 
free fiame; take up residue with hot water, filter into porcelain evap. 
dish and add 2 or 3 drops of dil. nCl and sufficient platinic chloride 
sol. to ppt. all the potassium. Evaporate nearly to dryness, filter, 
wash and weigh as potassium platinic chloride in the usual gravimet¬ 
ric way.” 

Experimental 

The modified procedures introduced have been as follows; 

Place 150 grams of the air dried soil sample in a Winchester acid 
bottle. Add 1500 cc of a 1 per cent citric acid solution. 8 hake in a 
shaking machine, 6 hours. Let stand overnight to dear. Filter. 

Phosphoric Acid, P 2 OS 

Measure in a beaker, 500 cc of the filtered citric acid extract. 
Add 10 cc HNOs and 30 ec HCl. Evaporate in hot plate, nearly to 
dryness Transfer to evaporating dish and dry residue carefully, in 
sand bath'. Ignite the residue at low temperature to destroy the un- 
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decomposed organic matter and complete the dehydration and destruc¬ 
tion of silicates. Dissolve in 5cc HNOa and 15 cc HCl, dilute with 
water and filter. Follow ofScial molbydate volumetric method. (If 
a brown color due to manganese persists in the solution after neutral¬ 
izing with NH4OH and acidifying with HNOs, heat to coagulate the 
colloidal suspension and filter.) 

Lime, CaO ' 

Measure in a beaker, 100 cc of the filtered citric acid extract. 
Determine lime by Chapman’s (4) method as follows: 

To the solution containing Ca, Mg, Mn, Fe, Al, Ti, and P 20 n add 
about 6 grams of NU4GI. One gram of oxalic acid in solution, 10 
cc of 1.76 normal acetic acid, and 10 drops of .04 per cent brom cre- 
sol green, are added. The solution is made to a volume of about 200 
cc and brought nearly to boiling. Dilute ammonia is added slowly 
until a drop of the solution added to a drop of brom cresol green in 
a porcelain spot plate changes from yellow thru yellowish green to 
the first pure green (pn3.9-4.2). The solution is then boiled gently 
for five minutes, the ealeinm precipitating in a coarse crystalline 
state. The precipitate is then allowed to st'ud on a steam bath un¬ 
til it wholly subsides. Allow the solution to cool before filtration. 
Wash five times with cold water. Determine CaO by the official per¬ 
manganate volumetric method. 

Potash, TV 2 O 

Evaporate 500 cc of the filtered extract nearly to dryness, on the 
hot plate. Transfer the resulting dark colored solution to a silica 
dish (using hot water) and carefully evaporate to dryness on a sand 
bath. Ignite the residue in a muffie to about 1000 “ F. (incipient red 
heat) for about 2 hours to remove organic matter. Add 15 cc HCl, 
add a little hot water and evaporate to dryness on the water bath. 
Take up in 5 cc of HCl and water, heat for 30 minutes on a water 
bath; add more hot water and filter. Wash three times with hot 
water and make up to about 200 cc. To the clear filtrate add 2 cc of 
HNOs and boil 10 minutes to oxidize all organic matter in solution. 
In hot solution, precipitate Fe, Al, Ti and P 2 O 5 with NH 40 n adding 
also 25 cc of saturated ammonium oxalate solution to precipitate Ca 
and Mg. Filter and wash well with hot water. (In case of insuf¬ 
ficient Fe to color the solution slightly brown, add a few cc of a 10 
per cent FeCl« solution before precipitation. This is to insure com¬ 
plete precipitation of P 2 OS.) 
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To filtrate add 2 ee HsS04 (1:1) and evaporate to diynesg in sand 
bath. (It is convenient to add 5 co of HNOa before evaporating to 
dryness to avoid losses due to the creq>ing out of the salts.) Ignite 
to whiteness to expel ammonium salts. Extract with hot water and 
filter. Determine EjO by the official Lindo-Gladding method. 


AKAiiTnoAii BssuiiiB OF Peboent CaO bt Chapman’s Method 


Comparative values by Student’s method of percent CaO as de¬ 
termined by Dyer’s modified and Chapman’s methods are expressed 
in table I. To eliminate personal error, all analyses by both methods 
were performed in the same extraction by the same chemist, F. A. 
ViUamil. The letters A or B following a sample number represent 
duplicate extractions. The values in columns A and B represent pei^ 
cent CaO obtained reflectively, by the Dyer modified method and by 
the Chapman metliod. The values of column (A-B) are obtained 
by subtracting the values of column B from those of A. The factor 
.9702 was obtained by dividing the total of column A by that of B. 
The values of column C are obtained by multiplying that factor by 
the values of column B. The values of column (A-C) are obtained 
by subtracting the values of column C from those of A. The values 
D and D* represent mean deviations. The standard deviation of the 
mean of column (A-B) is obtained by the formula: 


S. D. 


/SmD* 
\ n(n-l) 


where SmD* is the sum of the values D* and n, the number of ob¬ 
servations. The standard deviation of the mean of column (A-C) is 
obtained by that same formula substituting Sm(D*)* for SmD*. 

The value Z represents the ratio of the mean of column (A-B) 
to the square root of the mean of the values D*. The value (Z*) re¬ 
presents the ratio of the mean of column (A—C) to the square root 
of the mean of the values (D*)*. The statistical interpretation of the 
results was obtained with values Z and n in the Student’s table mod¬ 
ified by Love (9), nB=91 in this case. 
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Table I 

COMPARATIVE VALUES BY STUDENTS MEIHOI) OF PERCENT CaO AS DETBRIfINBD 
BY D\EKb MODIFIED AND CHAPMANS METHODS 


NO 

Dyer I 

« CaO 

Chapman a 
B 

7b CaO 

A—B 

D 

(ABf 014) 

Di 

C 

( 9702 B) 

D 

D 

(A-C- 

0004) 

(D)t 

1 

280 

288 

022 

~ 006 

000064 

279 

— 018 

- 0184 

00017966 

i 

697 

731 

— 084 

— 020 

000400 

709 

— 012 

— (124 

00016876 

8 

241 

200 

— 019 

— 0U6 

0')0026 

262 

— on 

— 0114 

00012996 

4 

118 

126 

— 008 

006 

0nU036 

122 

— 004 

— 0044 

00001936 

6 

064 

118 

~ 084 

— 020 

(JOOlOO 

114 

- 080 

— 0)04 

00092416 

8 

061 

064 

— 018 

001 

(OOOOl 

062 

— Oil 

— 0114 

00012996 

7 

618 

629 

— Oil 

008 

OUOOU9 

618 

OOo 

0016 

0(XX)2116 

8 

066 

070 

- 006 

009 

000061 

068 

— 003 

— 0034 

00001166 

9 

081 

095 

— 014 

0 

0 

092 

on 

- oin 

00012996 

10 

868 

068 

— 090 

- 076 

006776 

929 

— 061 

— 0614 

(X) 176996 

It 

110 

187 

- 027 

— 013 

000169 

13) 

— 02) 

— 02)4 

Q(K)ii7MC 

12 

067 

098 

— Oil 

00) 

000U04 

096 

— OOB 

- 6084 

S 

w 

1 

ii 

18 

378 

408 

— 026 

— on 

000121 

891 

— 018 

— 01 )4 

00017966 

14 

070 

084 

— 006 

009 

OOOU81 

061 

— (X)2 

— 0021 

0(XJOO)76 

16 

171 

168 

003 

017 

000289 

163 

OOB 

(»76 

00006776 

16 

266 

814 

— 048 

— 0)4 

001166 

)0d 

— ()-l9 

— («94 

001652)6 

17 

062 

960 

- 008 

006 

000036 

9)1 

021 

0j06 

((X)424)6 

18 

664 

696 

— 042 

— 028 

U007H4 

578 

” 024 

~ 0244 

(XX)696)6 

10 

137 

161 

- 014 

0 

0 

147 

“ 010 

— 0104 

(XX)1(J816 

20 

120 

164 

— 025 

— on 

0J0121 

119 

020 

— 0204 

00041616 

21 

224 

238 

— 014 

0 

0 

281 

— 007 

0074 

00(X)M76 

22 

766 

79j 

— 0)9 

— 026 

000625 

771 

Oil 

— 0164 

(XX)2)716 

28 

286 

306 

- 019 

— 006 

000026 

296 

■“ 010 

— UIOI 

0(X)10H16 

24 

244 

262 

— 008 

(06 

0000)6 

244 

0 

— 00O4 

IXX)00016 

25 

604 

b06 

— Oil 

008 

000009 

687 

(JOl 

0066 

(X)0043'’0 

26 

682 

646 

- 014 

0 

U 

630 

002 

0016 

1 0U(X)^ 

27 

b44 

660 

— (06 

006 

(XX)064 

6)1 

013 

0126 

00016876 

28 

487 

604 

— 017 

003 

000009 

489 

"" (02 

— (»24 

00(00676 

29 

610 

622 

006 

006 

0J0li64 

603 

01) 

0126 

0(X)16876 

80 

806 

314 

— 009 

005 

000026 

806 

0 

— 0004 

(XXXXX)I6 

81A 

(64 

067 

— 008 

on 


066 

“ 001 

— 0014 

00(00196 

81B 

004 

0b7 

— 008 

on 


066 

” 001 

- 0014 

((XN U196 

82 

690 

602 

— 003 

on 

■SoEl 

584 

016 

0146 

(X)02t816 

88 

160 

165 

— 006 

009 

000081 

160 

0 

— 0004 

(XXX 0016 

M 

132 

1)4 

— 002 

012 

000144 

1)0 

002 

(X)16 

OOOOO^M 

16 

269 

274 

— 006 

009 

000061 

266 

003 

0026 

0(X)00676 

8b 

1 810 

1 330 

— 020 

- 006 

0(XXJ36 

1 290 

020 

0196 

000)8416 

87 

069 

(J87 

002 

Oib 

0002>6 

064 

(J06 

0046 

000(2116 

88A 

092 

700 

— 008 

006 

0000)6 

679 

on 

0126 

00016876 

88B 

694 

703 

— 009 

006 

0UU02} 

682 

012 

0116 

00013466 

8BA 

604 

683 

on 

02> 

00062 > 

66) 

081 

0)06 

00093636 

89H 

689 

68(1 

003 

017 

100280 

666 

023 

0226 

((^61076 

40A 

ol4 

647 

— 008 

on 

000121 

628 

016 

0160 

(0024)36 

40B 

041 

662 

- Oil 

003 

000(09 

688 

008 

0076 

(XXX)6776 

41A 

649 

654 

— 006 

009 

OOOOBl 

637 

012 

0116 

UX)1 )466 

41B 

648 

648 

— 006 

009 

000081 

682 

on 

0106 

000112)6 

42A 

196 

246 

— 060 

— 036 

(01296 

289 

043 

— 0434 

00188366 

^2B 

196 

241 

— 046 

— 0)1 

000961 

234 

— 038 

— 0884 

00147456 

48A 

440 

448 

- 008 

006 

000036 

486 

006 

0046 

00002116 

43B 

428 

464 

— 026 

— 012 

000144 

410 

— 012 

— 0124 

00016376 

44A 

886 

168 

— 017 

» 003 

OUOC09 

842 

— 006 

— 0064 

00004096 

44B 

3o3 

368 

— 006 

009 

000061 

847 

006 

0066 

0(XX)3186 

46A 

2 128 

2 184 

— 006 

006 

00U064 

2 070 

068 

0676 

00ttl776 

45B 

2 122 

2 180 

- 017 

— 003 

(XXXXW 

2 075 

047 

0466 

00217I j6 

46A 

428 

487 

— 009 

005 

OOOOSA 

424 

004 

0086 

(X 001206 

46B 

423 

420 

- 008 

Oil 

0 0121 

413 

010 

0006 

00009216 

47A 

285 

246 

— cn 

008 

000009 

289 

. 004 

— 0044 

00rX)1936 

47B 

224 

236 

Oil 

008 

000009 

228 

. 004 

— 0044 

00001036 

48A 

888 

886 

- 008 

Oil 

000121 

326 

007 

0060 

00004866 

48B 

888 

886 

— 008 

Oil 

000121 

826 

007 

0066 

00001356 

40A 

126 

164 

— 028 

— 014 

000196 

149 

— 023 

— 02)4 

00064766 

49B 

157 

149 

009 

— 028 

00529 

144 

013 

0126 

00016876 

6r 

700 

a 708 

— 006 

008 

000064 

685 

016 

0146 

00021816 

61 

666 

700 

-> 045 

— 081 

000961 


— 024 

- 0244 

00069688 

68 

886 

888 

— 028 

— 009 

000061 


003 

0026 

00(XX)676 

68 

784 

792 

— 006 

006 

000086 

768 

016 

0166 

00024336 

64 

1 128 

1 212 

— 069 

- 076 

006626 

1 176 

— 068 

— 0634 

00286166 

65 

073 

064 

009 

028 

000629 

062 

on 

0106 

00011236 

66 

081 

096 

— 014 


0 

092 

— on 

0114 

00012996 

67A 

591 

609 



000086 

681 

1 010 

cm 

00009216 

67B 

1 601 

1 002 



000086 

684 
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0096 

00009216 

66A 

400 

412 



000064 

400 

006 

0056 

00003186 

06B 

> 420 

> 428 



000086 

416 

■ 005 

0046 

00102116 
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lABL« 1 

COMPARAllVE VATU&S BY STUDENTS METHOD OF PERCENT CaO AS DETERMINED 
BY DYERS MODIFIED AND CU4PMAN S MEIHODS-Cod tinned 


No 

Dyer h 

A 

gfe CiO 

Chapmans 

B 

% CaO 

A->B 

D 

(A B+ 014) 

D« 

c 

( 9702B) 

A-( 

D 

(A-C- 

0004~) 

(Dp 

69A 

409 

412 


Oil 


400 

009 

OOBT 

00007896 

69B 

406 

409 


Oil 


897 

009 

0086 

0007396 

OOA 

185 

193 




187 

— 002 

— 0024 

00000676 

60U 

179 

188 

- 009 

009 

0000^ 

182 

003 

— 0024 

(0001166 

614 

428 

481 


Oil 

000121 

418 

010 

0006 

00009216 

61B 

428 

481 

— 008 

oil 

000121 

418 

010 

0096 

00009216 

624 

140 

140 

0 

0 

0 

116 

004 

0086 

00001296 

62B 

140 

187 

(08 

017 


132 

007 

0066 

00004356 

68A 

2 078 

2 108 

— 080 

- 016 

00C256 

2 046 

088 

0326 

0ri06276 

68B 

2 078 

2 108 

— 080 

— 016 

000266 

2 Mil 

088 

0326 

00106276 

64A 

081 

1(4 

^ 028 

— 009 

000081 

101 

— 020 

- 0204 

0(041616 

64B 

(92 

109 

— 017 

— 002 


lOf 

— 014 

- 0144 

0002(786 


107 

118 

- Oil 

002 


114 

— 007 

- 0074 

(0006476 

66 

182 

184 


012 


180 

002 

0016 

00000256 

67 

196 

202 


008 

ootor4 

196 

0 

— 0004 

10001016 

68 

162 

870 


006 


369 

001 

002( 

10000676 

69 

070 

070 

0 

0 

0 

068 

002 

(X)16 

OOR)0256 

70 

118 

118 

0 

0 

0 

114 

004 I 

0086 

0(XX)1296 

Sum 

1 40 752 

42 005 

-1 252 


0^81 

40 748 

004 1 

00807783 

Mean 

448 

462 

— 014 


(X)028 


0004 


(0084 


014 


Z - 


82 


00 rj 28 

Odds o\pr 99001 


Ui4 

/ - ■_ 022 

1 00034 

Odds below 21 


"When both methods are statistically compared, Z = 82 and the 
odds from the table (9) arc found to he over 9999 1 The odds in¬ 
dicate a real difference in the analytical results between the two 
methods, since according to the table odds over 21 1 mdicate a sig¬ 
nificant difference in the results 

The evidence suggests that Chapman’s method tends to give higher 
results with a mean deviation of 014 per cent ± 0017 per cent m 
91 determinations or values that may fluctuate between 0123 per cent 
and 0157 pei cent S'or comparison purposes the results obtamcd by 
either method may be considered entirely satisfactory That either 
18 as good as the other is corroborated by the excellent checks ob- 
tamed by each method in the duplicate of different extractions for 
samples 31, 38-49 inclusive, and 57-64 inclusive The statistical in¬ 
terpretation, therefore, does not invalidate at aU, Chapman’s method. 

Chances for personal analytical error are much less in the Chap¬ 
man method since the work is greatly facihtated by the elimination 
of the cumbersome procedure required for the precipitation of Al, Ti, 
and PfOs with NH4OH m the Dyer modified method The former 
meth^ saves about 66 per cent of the time required by the latter 

Weth It neoessaiy to convert results obtamed by Chapman’s 
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method to those in terms of the Dyer modified method, it would he 
proper to multiply by the factor .9702. The value Z\ after the ap¬ 
plication of such a factor to each result obtained by Chapman’s meth¬ 
od becomes .022, and the odds from the table are found to be bdow 
2:1. The odds indicate that there is no significant difference be¬ 
tween the analytical results of both methods Results indicate that 
the increase by Chapman’s method tends to be constant. The mean 
deviation becomes now, .0004 per cent ± .0017 per cent or a fluctua* 
tion between —.0013 per cent and .0021 per cent which is extremely 
low. 

Coix)BiMETBio Methods fob Piiosphdbio Acid 

Studies were made of the molybdate blue method with the modifi¬ 
cations of Briggs and Doisy applied by Arrhenius (1) to citric acid 
extracts. The metliod is as follows: 

“Ten cc of the citric acid extract are ]>laccd in a 100cc volumet¬ 
ric flask and diluted to about 80 cc; 1 cc con. 118804, 5 cc ammonium 
molybdate (2.") gras, ammonium molybdate dissolved in 300 cc. water) 
and then 200 cc dilute sulphuric acid (75 cc cone. H2 SO4 filled up 
to 200cc with water), 1 cc sodium sulphite '20 g. Na2S08 -f-80cc 
water), and 1 cc hydroquinone (0.5 g. per 300 cc and one drop cone, 
sulphuric acid), are added. The flask is filled to the mark and the 
solution shaken. The color is, after 12 to 24 hours, comi>ared with 
a standard scries of solutions with known P2O1 content varying be¬ 
tween .05 and 90 mgm. P2O6 per 100 cc.’’ The so-called Arrhenius 
molybdate blue method for P2O5 determinations in citric acid extract 
is based on the one recommended by Bell-Doisy-Briggs (2) for P2D.i 
determinations in urine and blood, with the exception that the addi¬ 
tion of trichloracetic acid for the precipitation of protein material is 
eliminated. 

Although Arrhenius claims that results obtained are accurate be¬ 
low 0.50 mgm. P2O6 (.05 per cent P20(i in the 10 cc citric acid aliquot 
used by us), our results were entirely inconsistent. The citrate ion 
colored by the presence of iron salts causes difficulty in matching the 
colors of the unknown and the standard in the colorimeter. 

Studies were made of the method that Warren and Pugh (11) 
worked out at the Rothamsted Experimental Station based on the col¬ 
orimetric determination of phosphoric acid in citric acid extractions 
of soils as follows: 

“Seventy-five cc of the citric acid extract are pipetted into a 300 
cc Kjeldahl flask, 10 cc cone. HCl added and followed by 12 cc of 
20 per cent sodium permanganate. The sides of the flask are washed 
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down with a little water. After standing half an hour the oontents 
are Tigoronsly digested till no manganese precipitate remains (about 

hr. more). The contents are transferred with a minimum amount 
of water to a 100 ec graduated flask; 4cc of 10 per cent potassium 
ferrooyanide are added slowly, drop hy drop, with frequent shaking. 
Severd minutes later the mixture is titrated with 1:1 ammonia un¬ 
til the blue color just toms purple; 1.5cc 2N sulphuric add are 
then added and made to the mark with water. After the solution 
has been Altered and the first few ce discarded, the color is derdoped 
in an aliquot by one of the following methods: 

Flake—Subbarrow (6) “10 to 50 ee are pipetted into a 100 ee graduated 
flask, diluted to 75 ce approximately, 10 ce of ammonium molybdate added, thea 
4 ee aminonaphthol sulphonie acid solution and the liquid made to the mark. 
The flask should be shaken during each addition. The contents are finally ponrIS 
into a 100 CP eoniral flask; 15 minutes later the test compared with a standard 
phosphate solution’’. 

Deniges (5)—“1 to 25 ec are pipetted into a 100 ee graduated flask, diluted 
to 90 CO, and 1 cc ammonium molybdate rnd three drops of stannous chloride 
solution added, the flask being shaken with each addition. After diluting to the 
mark the oontents are poured into a 100 ee conical flask, and compared after 6 
minutes with a standard phosphate solution’’. 

Our results with the Warren and Pugh method were extremely 
low compared with those obtained by the usual Dyer method. This 
may be due to the adsorption of phosphates by the manganese ferro- 
cyanide precipitate. Ward (10) states that *‘the ferroeyanide preci¬ 
pitate is difficult to filter, because of its colloidal condition and that 
the amount of phosphorous present in the sodium permanganate is of 
the same order of magnitude as that in the sample, and inaccurate 
results are certain to follow in the case of soils low in PsOs”. 

Lonstein (8) applied the method of Deniges, so widely used for 
water extracts, to citric acid extracts of a number of South African 
soils and obtained good agremnent with the gravimetric method. His 
method briefly consists in evaporating a small volume of the citric 
acid extract to dryness after the addition of calcium acetate solution. 
The residue is ignited to destroy the oi^anic matter and to render 
the silica insoluble, and then extracted with 10 per cent snlphuric 
acid. After filtration the excess of the acid is neutralised wiA am¬ 
monia and the color developed with anunonium molybdate and stan¬ 
nous diloride solutions. 

Although we were favorably impressed by the Lonstein method 
we disregarded it because the figures obtained with it by Warren 
and (11) ‘‘reveal the presence of some disturbing factor in the 
analyses of the heavier soils used, especially wheq the Deniges method 
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of color production was used. The blue color developed slowly and 
had a green tint. The view was sustained that the sulphuric acid 
extracts from the day soils contained appreciable amounts of ferric 
iron as the interfering constituents”. 

One of the latest contributions to the subject on the colorimetric 
determination of phosphorus in citric acid extracts of soils is the 
work of Ward (10), chemist of the Experiment Station of the Haw¬ 
aiian Sugar Planters’ Assodation. Ward’s procedure for the.prep¬ 
aration of the citric acid extract is as follows: ”To 100 ml. of citric 
acid extract, add 50 ml. of concentrated nitric acid, 15 ml. of con¬ 
centrated hydrochloric acid, and 10 ml. of 20 per cent sulfuric acid 
free from phosphorus and arsenic. Evaporate slowly till fumes of 
SOs are evolved. Take up in hot water and boil”. The iron is re¬ 
moved by electrodialysis into a special dectrolytic cell. The color is 
devdoped by the method of Zinzadze as follows: “Aliquots from the 
solutions of dtric acid extract prepared for analysis are neutralized 
to the yellow end point of alpha—dinitrophenol indicator with 10 per 
cent ammonia solution. Dilute the solutions to 90 ml., add 1.4 ml. 
of molybdenum blue reagent (molybdic acid reduced by molybdenum 
metal in sulphuric add solution), heat for 30 minutes on the steam 
bath, cool, and make up to exactly 100 ml. Employ a sensitive col¬ 
orimeter for comparison with the standard solution”. 

The work of different investigators reveal that the accurate colori¬ 
metric determinations of phosphoric acid in soils extracted with 1 per 
cent dtric add, demands attention on the destruction of the dtrate 
ion, and of the soluble silicates and organic matter; the absence of 
large amounts of silica; the absence of phosphorous in the chemical 
reagenta used; the elimination of the ferric ion; and a controlled 
acidity. Ward (10) calls the attention to the presence of titanium 
and to the use of colorimetric standards which are very dose to the 
unknown in color intendty so as to reduce errors due to deviations 
from Beer’s (12) law. 

Tbeaticentb op thb Crrmo Acm Extbacts pob thb Phobphobio 
Acn> Dbtekmin’atioks 

In view of the several diflBculties that we encountered in obtain- 
mg accurate results with the application of colorimetric methods for 
the determinations of phosphoric add in soils extracted with 1 per 
cent dtric acid we proceeded to study the simplification of the chem¬ 
ical treatments given to such extracts in the Dyer modified method 
and then followed the official molybdate volumetric method for phos- 
phozie add. 



296 TIIE JOURNAL OF THE DEPARTMENT OP AGRICULTURE OP P, R. 


Our first attempt was to precipitate directly phosphoric acid as 
ammonium phospbomolyhdate in aliquots of the citric acid extracts. 
In some cases, good checks were obtained with the results by the Dyer 
modified method. In other cases, no precipitate was obtained; and 
in other cases, lower results were obtained. This may be explained 
on the basis that citric acid, extracts from certain soils, phosphates in 
organic combinations that are not precipitated by ammonium molyb¬ 
date, and that the presence of the undecomposed soluble silicates may 
hold by absorption the phosphate ions in solution. 

Our second attempt was to destroy the organic and silicate com¬ 
pounds by evajwration almost to dryness, with aqua regia. The re¬ 
sidue was taken with a few cc of aqua regia, diluted with water, and 
filtered. Phosphoric acid was determined in the filtrate by the fa¬ 
cial molybdate volumetric method. Although our results checked 
much better with those obtained by the Dyer modified method we 
were unable to obtain the ammonium phosphomolybdate precipitate 
in several of the treated extracts. It seems that the aqua regia treat¬ 
ment was not drastic enough, in some cases, to decompose some of the 
silicates that would tend to establish a competition for the adsorption 
of the phosphate ions in solution. 

Our next procedure was then to evaporate the citric acid extracts 
to dryness with aqua regia and ignite the residue at low temperature 
to destroy the undecomposed organic matter and complete the dehy¬ 
dration and destmclion of silicates. This treatment served as a basis 
for our recommended procedure (see pp. 288-289). Analytical 
results are expressetl in Table IT. 

Analttical REsuiiTB OP Percent PjOr by otm Short Procedure 

All analyses by both methods were performed in the aanift extrac¬ 
tion. The letters A and B following a sample number represent du¬ 
plicate extractions. All the analyses by Dyer's modified method and 
by our short procedure in samples 18, 20 and 23-27 inclusive, were 
made by the same chemist, P. A. Villamil. All other analyses by 
our short procedure were made by the senior author. The values in 
columins A and B represent percent PaOs obtained respectively by 
the Dyer modified method and by our short procedure. The values 
of column A-B are obtained by subtracting the values of column B 
from those of A. The values D represent the mean deviations. The 
number of detexminations n=:45. The value Z represents the ratio 
of the lAe^n of columns (A-B) to the square root of Jhe mean of the 
values D*. The statistical interpretation of the results were obtained 
with values Z and n in the Student’s table modified by .Love ( 0 ). 
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Table 11 


COHPARATIVE VALUES B\ 81UDENTS MBFROD OP PERCLNT PsOi AS DETERMINED 
BY THE DYER MOOIFIEU METHOD AND OUR bHORl PROCLDUKE 


No 
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A 
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Odds Below 8 1 

"When both methods are statistically compared, Z= 09 and the 
oads from the table (0) are found to be below 3:1 The odds in¬ 
dicate that there is no significant difference between the analytical 
results obtained by both methods. 

That either method is as good as the other is corroborated by the 
excellent checks of the duplicates in different extractions 

Chances for personal analytical error are much less in the short 
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procedure since the work is greatly facilitated by the elimination of 
'Ae cumbersome procedure required for precipitation of Fe, Al, Ti 
and PsOs with NH4OH in the Dyer modified method. The former 
method saves about 30 per cent of the time required by the latter. 

Potash 

Several modifications for the Dyer modified method were tried. 
Our results were unsatisfactory. We recommend the Dyer modified 
method with the following modification: Precipitate the lime together 
with the iro nand phosphoric acid. (See pp. 289-290). 

Through the courtesy of Dr. W. W. G. Moir, agricultural technol¬ 
ogist of the American Factors, Limited, Hawaii, and L. E. Davis, as¬ 
sociate chemist of the Experiment Station of the Hawaiian Sugar 
Planters’ Association, we obtained a reprint of Qow’s (7) work on a 
rapid colorimetric method for the determination of potash. “ThSl 
method consists essmitially of precipitating potassium chloroplatinate 
by means of its insolubility in alcohol, dissolving the precipitate in 
water and developing a color by the addition of stannous chloride. 
The intensity of the yellow color thus produced is directly propor¬ 
tional to the amount of platinum present in the precipitate and hence 
to the amount of potash present.” 

smacABr 

Besearch was undertaken with the purpose of shortening tune 
without affecting accuracy of the Dyer modified method for the de¬ 
termination in soils, of phosphoric acid, lime and potash soluble in 1 
per cent citric acid solution. 

A short method is recommended for the lime determination based 
on the Chapman’s method (4) for the precipitation of calcium oxal¬ 
ate in-acid solutions (pH Z.9-4.2) in the presence of iron, aluminum, 
titanium, manganese, magnesium and phosphates. A short method is 
recommended for the phosphoric acid determination. Results are 
analyzed statistically by Student’s method. Several of the colorimet¬ 
ric methods recommended for the phosphoric acid determination are 
also discussed. 
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A VABIETT OF TOBACCO BESIBTANT TO OBDINABT 
TOBACCO M08AIC 


B 7 J. A. B. N0LI.&, John Siicon OnooxNHXDi Memorial Foundation Fdlov, 
1982-33, Univereity of ’Wieconsin; and Abtubo Boqhx, Assistant 
Phytopatbogist, Insular Experiment Station, Puerto Bieo. 

The ordinary mosaic of tobacco affects a wide range of solanace- 
ons hosts including most member) of the genus Nicotians. It is par¬ 
ticularly seyere on all varieties of Nicotiana tabwum L. heretofore 
studied in relation to the disease. In spite of the common occurrence 
of this virus disease on N. tdbacum and the miususl opportunity af¬ 
forded for the recognition of varietal or strain resistance to the dis¬ 
ease, no such development has apparently been reported. Further¬ 
more, the economic aspects of control of this malady are of such a 
nature that plant pathologists must have been on the lookout for cases 
of resistance to the disease for many years. 

In the summer of 1929 the senior author visited the Cauca Valley 
of Columbia. South America. In these trips he observed several varie¬ 
ties of Commercial tobacco, and his interest was curiously drai n to 
two varieties, seed of which was introduced into Puerto Bico. This 
seed obtained from Sehor Carlos Bivera G., of Palmira, Department 
of Valle del Cauca, was presumably from the same stock of which 
plants were seen grown at the Santa Aim Farm of the Compania Co- 
lombiaim de Tabaco. The exact location is near the southeastern lim¬ 
its of the Department of Valle del Cauca. 

The two varieties were grown in Puerto Bico, near Caguas, in 
1929-1930 and it was during that year that the senior author ob¬ 
served the almost complete freedom from mosaic in one of the varie¬ 
ties, namely, the Ambdlema. In a population of some six hundred 
plants, four individuals showed the disease as evidenced by a slower 
growth and by the characteristic eymptoms on leaves. Unfortunately, 
no further studies were made with the susceptible plants. Selection 
of resistant plants was made from timt progeny and crosses between 
these and a susceptible variety begun that year. 

The senior author left Puerto Bic(f in the summer of 1930 and his 
studies were delayed for one year while doing graduate studies at 
Cornell University. He resumed this investigation in the fall of 1931. 

In the meantime, tiie junior author, working at the Insular Ex¬ 
periment Station of Puerto Bieo, discovered, independently, the re- 
aistanee of this variety of tobacco to mosaic. 

m 
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Both authors are now engaged in a study of the inheritance of 
resistance to mosaic. Our observations show that most plants of this 
variety inoculated with the virus of the ordinary tobacco mosaic do 
not e^bit any very marked ^^ymptoms. However, a clearing of the 
veins may he noticed in some individuals, while a smaller percentage 
exhibit chlorotic areas of a mild type, in the intervenal regions of 
the blade of the leaf. 

Since the genetic nature of the resistance of this variety of to¬ 
bacco was not well understood, an earlier note had seemed unwar¬ 
ranted. An explanation for the cases of susceptible individuals would 
have been desirable before publishing any note on resistance of the 
variety to mosaic. The senior author, in his annual report to the 
Chief Pathologist [See Cook (2)] in 1930, said concerning this va¬ 
riety: 

.... “of the Colombian varieties one proved to be very promis¬ 
ing’’, Page 97. Quite intentionally no mention is made of any sp^ 
dfic quality. 

Knowledge that the planting of this variety of tobacco is being 
extended in some places of the Island has prompted the writers to- 
release this preliminary note. We widi to make it clear at this time 
that we are not responsible for the distribution among farmers of a 
variety of tobacco which has not yet been submitted to adequate se¬ 
lection and testing. 

The senior author wishes to csll attention to the fact that at the 
time the tobacco was collected in Colombia, no observations of re¬ 
sistance to mosaic were made. Our notes on prevalence of mosaic on 
the various farms rather showed that the variety was apparently sus¬ 
ceptible. That we failed to detect freedom from symptoms of mo¬ 
saic at that time may he explained in two ways. Either the mosaie 
of tobacco of that part of the continent is more virulent than the 
mosaie of Puerto Bico and the United States; or, as is most probable, 
llie plants r^resented a very heterozygous population in which the 
susceptible individuals predominated. It is of interest, that in a 
small planting in Toro, Colombia, inspected on June 11th, no mosaic 
was observed even in plants a year old. No particular significance 
was attached to this observation at that time, and it was believed that 
such freedom from mosaic was the result of good cleaning of seed 
and careful handling of beds and seedlings. 

nte first illustrative record of this variety of tobacco, as far as 
the authors know, appeared in 1930 in a Puerto Bican publication 
(S). That picture was taken ly the senior author near Toro, on June 
lltl^ 1928. This town is located in the northern part of the Depart- 
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ment of Valle del Cauca. In this locality, however, the name given 
to the variety is “P&jaro Negro” (black bird). A plant of the first 
Pnerto Kean grown tobacco of this variety is illustrated opposite page 
97, Annual Report of the Insular Experiment Station of Puerto Rico, 
1929-30. Bunker (1) publishes a figure of a “Variedad Colombiana 
Seleocionada y Aelimatada por el Especialista . . .” (Colombian va¬ 
riety sdected and acclimated by the Specialist) . . .” Bunker ob¬ 
tained seed from our experimental plots of 1929-30 and, therefore, 
his plant must have been photographed the following season. 

Doctor Carlos Dur&n Castro, formerly Director of the Agricul¬ 
tural Station at Palmira and now Chief of the Department of Agri¬ 
culture in the Ministerio Nacional do Industrias at Bogota, accom¬ 
panied the senior author in most of his trips, being a source of con¬ 
stant encouragement. His courteousness on the one hand, and his 
devotion to our work, on the other, more than compensated for our 
efforts. He should have a considerable share of whatever credit may 
be reaped from the discovery of this important tobacco variety. The 
Hon. Carlos E. Chard6n, formerly Commissioner of Agriculture of 
Puerto Rico and now Chancellor of the University of the Island, head 
of the Agricultural Mission to Colombia in the summer of 1929, also 
deserves our recognition for his valuable cooperation. 
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THE PINEAPPLE DISEASE OF SUGAB CANE IN 
PCEBTO BICO 


By Melyille T. Oook, Fhmi PafholoffM, 

Inmlar Bzperiment Station, Rio Piedraa, P. B. 

This disease is caused by Thielaviopsis paradoxa (De Seynes) von 
Hohn and is widely distributed throughout the cane-growing parts 
of the world. This fungus was found first on pineapple in 1886 by 
De Soynes, who described it under the name of Sporoehisma para- 
doxum. In 1892 Saccardo referred it to Chalora paradoxa (De Soy- 
nes) Sacc. In 1893 Went reported Thidaviopgia ethaeetieug as the 
cause of a serious disease of sugar cane in Java. In 1904 von Hohnd. 
reported that the organisms described by De Seynes and by Went 
were the same and made the combination Thidaviopsia paradoxa which 
has been very generally accepted from that time to the present. Dade 
(1928) (4) reported the finding of a Ceratoatomdla which he bdieved 
to be the perfect stage of the fungus which would become Oeratoa- 
tomeUt paradoxa. 

The fungus has been reported as attacking a large number of 
species of plants—sugar cane, pineapple, plantain, mango, coconut, 
date palm and many others. It has been reported from nearly all 
the countries in which sugar cane is grown. The geographical dis¬ 
tribution according to the International Survey of the Disease of 
Sugar Cane (3) with a few additions, is as follows: Argentina, Aus¬ 
tralia, British Guiana, Ceylon, Colombia, Cuba, Dutch East Indies, 
Fiji, Formosa, Gold Coast, Hawaii, India, Jamaica, Java, Lesser An¬ 
tilles, Madeira, Mauritius, Malaya, Mexico, Philippines, Portuguese 
East Africa, Puerto Rico, Reunion, Santo Domingo and Southern 
United States. It is reasonable to suppose that it occurs in all the 
other sugar-cane-growing countries. In Puerto Rico this fungus at¬ 
tacks the pineapples and is sometimes the cause of heavy losses in 
fruits and in young slips which have been planted for a short time. 
It attacks the coconuts and is sometimes the cause of the falling of 
a large number of young fruits and Sometimes attacks the buds, caus¬ 
ing a deformily of the young leaves and a slow dying of the trees. 
It atta<^ sugar cane, causes a rotting of seed cuttings and p'oor ger¬ 
minations, which will be described in this paper. 

Went (1893) in the first record of this fungus attacking sugar 
cane stated that it was the cause of a serious disease. Some of the 
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records since that time have indicated that it was serious while others 
have indicated that it was of little or no importance. Johnston (7) 
conducted experiments in Puerto Bieo which were published in 1913 
for the purpose of determining the relative resistance of a number 
of varietiea In these experiments he punched a hole in the end of 
the seed cutting and injected the fungus with a 10 cc oyringe. He 
reports injuries ranging from 15 to 90 per cent but none of the va¬ 
rieties used by biw> are of commercial importance on the island at 
this time. He also conducted experiments for the control of the dis¬ 
ease and reported that best results were obtained by treating seed 
cuttings with 4-5-^ Bordeaux and by sealing the cut ends with tar. 

When the writer came to Puerto Bico in 1923, inquiries were made 
coneeming the problems of germination. All reports indicated that 
poor germination was rare and that when it did occur that it was 
due to poor seed cuttings. Other problems required the time of the 
writer and no further consideration was given to the problem of pow 
germination until the spring of 1930 when our attention was called 
to very poor germination in one locality. A personal examination 
showed that the soil was heavy and poorly drained and that the seed 
cuttings were rotting as a result of attacks of Thielaviopsis paradoxa. 
Experiments were started on a small plot of ground at the Experi¬ 
ment Station and have been conducted over a period of three years. 

The method consisted in the planting of fifty seed cuttings each 
of some of our most important varieties, using pieces with three eyes 
and allowing them to grow for six to twelve weeks. At the end of 
the time, they were lifted and the germinating eyes counted. In or¬ 
der to make sure of uniform inoculations, the fungus was grown in 
large fiasks and put into a bucket of water. The canes were dipped 
in this mixture just before planting. After a time, the soil was so 
thoroughly infested that this was unnecessary. This was demon¬ 
strated hy treating one half of the cuttings in one planting. When 
the young plants were lifted and the germinating eyes counted, the 
results were practically the same for the treated and untreated cut¬ 
tings. Eleven crops were grown. The soil became so heavily infested 
as a result of repeated use for this work that the germination of the 
last three crops was very low. The varieties used were B.H.-10(12), 
S.C.-12(4), Uba, P.R.-801, 803, 807, 809, 820, 826, Co.-281, P.O.-916, 
P.O.J.-2714, 2725, 2727 and 2878. The work has not been altogether 
satisfactory because it was impossible to control the environmental 
factora in fidd experiments. One planting was damaged by the over¬ 
flow of the river and the data very unreliable. However, the results 
are of some value. These results may be summarused as follows: 
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1. The so-called pineapple disease of sogar cane in Puerto Bieo 
which is caused by a fungus {Tkielaviopns paradoxa) is occasionally 
yeiy severe. 

2. It is most severe on heavy, day, poorly drained soils. 

3. It is most severe during the cooler months of the year. 

4. During the summer months the fungus appears to be more 
abundant or more active in the higher devations (up to 2000 ft) 
than in the coastal plains. 

5. In heavily infected soil the rotting of seed cuttii^ may he as 
great during dry as during rainy weather, if other conditions are fa¬ 
vorable. 

6. With two exceptions, the germination tests were bdow 50 per 
cent. Both exceptions were with Co.-281. The average germination 
in Puerto Bico is about 70 or 75 per cent according to experienced 
cane growers who have been consulted by the writer. 

7. C0.-281 proved to be most resistant with other varieties in the 
following order: P.O.J.-2878, P.R.-801, P.B.-803, P.B.-826, XJba, B. 
H.-10(12), P.B.-820, P.B.-807, P.C.-916, P.O.J.-2725, S.O.-12(4), 
P.O.J.-2714, P..B.-809, P.O.J.-2727. 

> 

SnCFTOHB 

The fungus has been recognized as a wound parasite for many 
years. It penetrates the cut ends of the seed pieces and destroys the 
cell walls of the parenchyma tissues. The first evidence of an attack 
by this fungus is a reddish discoloration of the tissues, followed by a 
black color and by decay. The decay is accompanied by an odor 
which is very similar to that of pineapples which are rotted by this 
fungus. When the decay is well advanced, if one will cut through 
the rind and break a cane the fibro-vascular bundles can be pulled 
out in mass like the hairs of a brush. 

No studies 'n^ere made on the temperature relations but Elotz and 
Fawcett (8) state that the optimum temperature for this fungus on 
the date palm is 24 to 27^ degrees C. This is approximately 64.5 
to 67.5 degrees F. which is a little lower than the temperature of our 
coastal plains during the winter months. 

Tbeatments 

Severe outbreabi of this disease in Puerto Bico are so rare that 
it is not necessary to use a treatment very oftmi. However, severe 
outbreaks are likely to occur at any time on poorly drained soils, es- 
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pecially during the ‘winter months. These oatbreaks are expensiTe in 
proportion as th^ make replanting necessary. The first and most 
important treatment is a well-drained soil. In case of heavily in¬ 
fected soil it may be desirable to plant some other crop for a season 
or to use the Bordeaux treatment. This must be decided by the 
grower on basis of farm management and economies. In case the 
Bordeaux treatment is used, the cane should be 'treated very soon af¬ 
ter cutting. If the seed cuttings become infected before treatment, 
the ‘treatment is useless. 'When the grower has a few cuttings of a 
new variety, it is advisable to protect them by dipping the cut ends 
in tar or melted paraffin. 

Thb Thbbsb-bud Seed Pieob 

The Puerto Bican practice is to use three-bnd seed cuttings. This 
practice is no doubt the result of long years of experience and the 
-writer bdieves that the T. paradoxa has been the deciding factor 91 
favor of this method. Experimental work by the writer and others 
has demonstrated that there is a higher germination with three-bnd 
cuttings than with cuttings of two buds or one bad. This is prob¬ 
ably due to the length of the seed pieces rather than to the number 
of buds. In a long seed cutting the fungus has to travri a much 
longer distance than in short seed pieces and the buds have a better 
chance to germinate and become estabb'shed before the fungus reaches 
them. The ‘writer has found that when short seed cuttings for expe¬ 
rimental studies are planted in unsterilized soil, it is advisable to dip 
the cut ends in melted paraffin or tar. 

Othbb Causes of Poor Gbkuination 

Marasmius aaeehari is one of the minor causes of poor germina¬ 
tion in Puerto Kco. In one planting of one variety, this fungus 
killed 20 per cent of the buds. 

Other causes of poor germination that have been reported from 
other countries are CoUetotrichum falcatum and Mdanconium tae- 
ehari in Louisiana, CwratoatomeUa adipotvm in India and LatiodipUh 
dia theohromae in the Philippine Idands. 
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WHITE SPOT OF PINEAPPLES 


By Melville T. Cook, Flant Fathologist, 

Insnlar Experiment Station, Bio Piedras, P. B. 

This disease was reported from Puerto Bico by G. L. Fawcett of 
the Porto Bico Agricultural Experiment Station (Mayaguez) in 1908, 
who described it as follows: 

' < The pineapple has one conspicnons disease characterized by the appearance 
of white spots on the leaves. This is caused in many cases at least by the 
entrance of organisms through wounds such as the punctures made by sacking 
insects. At first the spots are small and brown. Gradually they enlarge, the 
epidermis sinks, the interior tissue is destroyed, and the white bleached appearance 
is taken on. It is in no sense u serious disease although common under exces¬ 
sively moist conditions.” 

NoweU (1922) says: 

”A leaf-spot which is fairly common in the West Indies has been investi¬ 
gated by^ L. D. Larsen in Hawaii. It occurs on well-grown plants and its effect 
on their development is not usually appreciable. It has been shown to be due 
to the infection of insect and spine punctures, or other injuries, by the fungus 
Thiolaviopsis. Infection and development depend on the prevalence of moist 
and cloudy weather or on the shading of the plants.” 

Larsen of Hawaii published a bulletin on diseases of pineapples 
in 1910 in which he described what appears to be the same disease as 
follows: 

”Thc spots vary considerably, as regards size, shape and color. Many are 
large and white, and are noticeable from along distance, while others are small 
and inconspicuous. In typical mature spots there is a straw colored central 
area surrounded by a dark margin. Very often there is a dark center within 
the straw colored area, or dark blotches, due to the formation of the black 
macrospores within the tissue, may be scattered over it in an irregular manner. 
Sometimes long white arms extend beyond the dark border, and, again, the entire 
spot may bo white or straw colored throughout. The internal tissue is soft and 
decayed at first, but this soon dries out, leaving the injured area dry and 
riirunken. The white or straw-colored area^is not duo simply to drying of the 
affected tissue, as is often the case with similar diseases, but comes on whBe 
the tissue is still quite firm, and long before it has begun to dry out. In early 
stages the simts may be olive brown in color and fairly regular in outline, or 
they may be white and irregular from the start. The size of the spots increases 
very rapidly, so that in two or three days what was a small brown spot will 
have become from two to six inches in length. Even twelve inches is not in 
unusual length.” 


811 
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Lanai believed these qpots to be due to ThieUwiopris pa/radoxa 
which gained entrance to the plant through slight wounds. He said: 

^'The fungus, Thidlayiopsis, whieh as we have seen causes Soft Bot of the 
pineaple fruit and Base Bot of the cuttings, is also responsible for a eonspienous 
disease of the leaves of this plant It attacks the leaves through surface wounds 
made by insects and by the spines and duurp edges of neighboring leaveSi and 
produces large discolorations or qpots which often spread across the entire leaf 
and thereby kill all that part of the leaf which is above the spot The q^ots 
may be found in almost any of our pineapple Adds during the winter months, 
and at times become exceedingly numerous. They are most prevalent in the 
finest fields where the plants are green and vigorous, while in poor fields and 
on yellow plants they are more rare.” 

He conducted experimental work on which this conclusion w^ 
based and which demonstrated that the fungus could not gain en¬ 
trance to the plant except through wounds. He also made very in¬ 
teresting studies on the influence of weather which he described as 
follows: ^ 

* * In the infection experiments conducted it was found that when inoculations 
were made in the presence of bright sunlight, or if the leaves were exposed to 
sunny and dry weather conditions on the following day, but very few of the 
inoculations would take. It was therefore necessary when inoculating leaves 
under such conditions to cover the wounds with grafting wax or paraffin. When 
the plants were shaded or when cloudy weather existed after inoculation, infec- 
Hon took place very readily without such protection. Direct sunlight prevents 
infection; first by drying out the wounds, and secondly, by killing the spores 
of the fungus. In the experiment mentioned on page 15 it was found that the 
most resistant form of Thielaviopsis spores are killed in a few hours when 
exposed to direct sunlight. With this in view it is evident whf the spots are 
scarcely known during the dry summer season and yet become very numerous 
in the winter months. 

”The sise of the spots is also governed largely by weather eonditioas. 
Sunlight and dry weather, after infection has taken place, tend to limit the 
size while moist and cloudy weather has the opposite effect. In our infection 
experiments when the plants were well shaded the entire leaf would often 
become involved. 

”It was furthermore noted that the typical white condition would make 
its appearance only on leaves that were exposed to sunlight. When inoculated 
plants were kept in the shade the spots would invariably be brown in color 
and very regular in outline, whereas when exposed to siuilight the white and 
irregular patches would appear. They appeared, however, in a sporadic manner, 
occurring on one leaf here and another there, while other leaves inoculated at 
the same time and equally exposed would show none of it It was at first 
thought that this white appearance was a distinct trouble due to some cause 
othdt than Thielaviopsis, but judging from the results of our infection experi¬ 
ments •sndi does not appear to be the case.” 

A prononneed outbreak of tbig diaeaae in the Tieinily of Co- 
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Tozal was called to the attention of the writer in August of 1932. 
These plantings were at an devation of about 350 or 375 feet and 
on the boundary line between limestone soils of the coastal plain and 
the volcanic acid soils. 

There had been heavy rainfall and the disease appeared in such 
abundance that the grower became very much alarmed. The fungus 
(Thielaviopais paradoxa), which is well known as a parasite on a 
number of species of plants in Puerto Rico, had been reported pre- 
vioudy to the writer as the cause of a very serious fruit rot in this 
locality. The {(ymptoms, the weather conditions and the presence of 
the fungus, conformed with Larsen’s Hawaiian report of 1910. 

A large amount of the diseased leaves were collected and taken 
to the laboratory for study. A study of free-hand sections did not 
show a fungua A large number of cultures were made but the fun¬ 
gus did not develop in any of them. TMelaviopm paradoxa grows 
readily in culture and the writer has isulated it many times from de- 
easdng pineapple fruits, slips, sugar cane, coconuts and other plants, 
using the same medium as was used at this time. Material was then 
prepared for parafflng sectioning and staining but the results were 
again negative. It was impossible to conduct inoculation work at 
the Experiment Station, owing to lack of plants. 

When the rainfall was reduced and bright sunshine prevailed for 
a-few days, no new spots were formed. This was followed by another 
period of rainy weather and another outbreak of the disease. There¬ 
fore, it appears from these studies that these spots may be the results 
of weather conditions without the influence of any other agency. 
Field studies by the writer did not indicate that a puncture by a 
q)ine, insect or any other agency was necessary for the formation of 
these spots. 
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By Melvillb T. Cook, Plant Patholog%gt, 

Inralar Esperimrat Station, Bio Piedraa, P. B. 

Very little stady has been made in America of the anatomy of 
plants attaidced by nematodes since the publication of Atkinson's 
"Nematode Boot-Galls" (1) in 1889. During the past few years the 
writer has devoted some attention to this subject and the data on the 
dicotyledonous plants will be presented in this paper. The plants 
used in these studies were tomato, tobacco and ornamental Coleus. 
The results were the same in all cases and it would have been im¬ 
possible to distinguish them except for the labels. The galls were 
caused by Heterodera marioni (Cornu) Goodey (— Heterodera radi- 
eicola Gredff). 

The nematodes attack the very young roots The writer is of the 
opinion that they rardy, if ever, attack roots more than one millime¬ 
ter in diameter. Young roots contain a large amount of tissue that 
is capable of division when stimulated. This includes the cambium, 
cortex and medullary rays. The parasites penetrate into the cortex 
and the rays where they stimulate an excessive growth. The writer 
is of the opinion that tiiey rarely if ever penetrate into the fibrous 
or tracheary tissue. 

All cells that retain the power of division are stimulated by the 
parasitea This stimulation results in the formation of a large num¬ 
ber of very small cells in close contact with the parasite while those 
a distance are much larger (Figs. 3 & 5b). 'When the nematode at¬ 
tains full size the stimulation appears to cease and the cells become 
larger (Fig. 4h). The parasite does not appear to stimulate cell divi¬ 
sion or growth in the fibrous or tracheary tissues, hut does push them 
out of the normal position. The parasite also causes the formation 
of tracheary tissues from and in the parenchyma tissue (Fig. lb.) 

Nematodes in the axis cylinder (Fig. 2) penetrated through the 
parenchyma cells and not through the fibrous or traeheary cells 

The writer is inclined to believe Chat galls may he reinfected many 
times and that reinfection accounts for the larger galls. The tissues 
of a gall are highly meristematio as a result of stimulation by pre¬ 
vious infections and are very favorable for reinfections. The tissues 
of the large galls are in such a state of confusion resulting from the 
large number of parasites and Gie reinfections that a histological 

ns 
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study is of little or no value. Any satisfactory study of the develop¬ 
ment of these galls should begin with the very young galls. 

Atkinson’s studies evidently were made on the galls that were ad¬ 
vanced to a point where it was impossible to determine the incipient 
characters, but his description and discussion are very interesting. 
He said: 

''The worms locate preparatory to passing into the cystic state at varions 
depths in the tissues of the root. They are not confined to any particular tissue 
element or system but locate in the vascular tissue of the central cylinder, the 
cambium, parenchyma or even in the bark so that the body of the mature 
female cyst is frequently only protected by a thin layer of the dead peripheral 
tissue, or sometimes is even exposed. They seem to flourish better, however in 
or near the softer tissues of the root. It is a very common thing to And dead 
undeveloped female cysts, the majority of which I have always found in the 
woody tissue of the central cylinder. Possibly surrounded as they are by the 
harder, more compact tissue there is less certainty of the male reaching them 
for fertilization. This, however, is only a suggestion. I have not demonstrated 
it. All of the tissue elements in the diseased roots undergo hypertrophy, 
some of them are subject to special changes in form as well as direction of 
growth. 

"The parenchyma cells which normally have their tangential diameter greater 
than the radial are so changed that the radial diameter is the greater. This change 
in form of the parenchyma cells seems to obtain in nearly all of the parenchyma 
in the gall whether very near a cyst or distant from it. The increase in number 
of the wood and vascular cells of the central cylinder takes place though the 
oyst may not be located in or very near it. In such cases the fibres and ducts 
have their normal longitudinal direction. But if a cyst is located in or very 
near the central cylinder the ducts ore turned in their direction of growth 
perpendicular to the axis of the root, bent around the cyst and then converge 
on the peripheral side, when, left, without any controlling influence over their 
direction of growth they often perform very curious evolutions through the 
parenchymatous tissue in all directions." 

My results are not altogether in harmony with those given by At¬ 
kinson. Some of the nematodes stop in the cortex of the roots while 
others penetrate to the center of the axis cylinder which makes it nec¬ 
essary to consider the action of the nematodes on these two sets of 
tissues. 

The writer agrees with Atkinson in the statement that the nema¬ 
todes are found in all the tissues of the galls but as a result of stud¬ 
ies on very young galls, the writer is of the opinion that the galls 
originate in the very young roots and at a period when most of the 
cells have retained the power of division. The writer is very doubt¬ 
ful if the parasites ever penetrate into the fibrous and tracheary tis¬ 
sues. The galls appear to originate in the young cortical tissues. 
As a result of the irritation by the parasites the fibrous and tracheary 
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tissuBB in the axis cylinder become distorted and sometimes displaced; 
new fibrous and tracheary tissues are formed in the cortical regions. 

The size and shape of the galls depends primarily on the number 
of parasites in the roots and to some extent on their position in the 
roots and the age of the roots at time of infection. The writer is of 
the opinion that roots of more than one millimeter are rarely if erer 
infested. 

The writer disagrees with Atkinson in his statement that “all the 
tissue elements in the diseased roots undergo hypertrophy”. There 
is no hypertrophy of the tracheary tissue but new tracheary tissue is 
formed from the cortex. The writer also disagrees with Atkinson’s 
statement that “the parenchyma cells which normally have their tan¬ 
gential diameter greater than the radial are so changed that the ra¬ 
dial diameter is the greater”. This statement is sometimes true es¬ 
pecially in the very large galls which contain a large number of the 
parasites. 

There is an enlargement of the roots due primarily to the exces¬ 
sive division and growth of the cells of the cortex. In most cases 
these cells are only slightly modified. Those next to the nematodes 
are somewhat smaller than normal. The larger cells may be slightly 
shorter (i. e. isodiametric) than in normal roots. 

The cells in the axis cylinder do not increase in number but are 
pushed out of place by the growing nematodes. 

There is a tendency for an increase in the amount of tracheary 
cells at the expense of the fibrous cells. Sometimes the axis cylinder 
is supplanted by the nematodes. 

One part of an axis cylinder may be distorted and the other part 
normal. 

The final result of the stimulation by the parasite is great masses 
of cells, the formation of new fibrous and tracheary tissues which are 
intermingled in the parenchyma in an irregular manner. 

Atkinson compared the nematode galls with those^caused by Phu- 
modiophora brassieae as follows: * 

“But if we take a thin tranaverse sertinn of an enlarged root of each and 
compare thorn all reseinblanre vanishes. In a cross section of 'clubfoot' tite 
first thing to attract attention is the great number of yellowish plasmodia, or 
else the spore masses within large cells, distributed all through the tissues. 
If the section is from an enlargement of a lateral root, unless very large, there 
will be little dse to attract the attention when compared with a healthy root 
unless it be a slight enlargement of some of the other cells. The general char-. 
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acter of the root etruetare is but little changed. The traeheral tiaeiie of the 
cylinder, but little attacked la arranged in the same stellate form, which 
we find it in a healthy root. The ducts, even when immediately in contact with 
colls containing plasmodia, arc not turned from their longitudinal directioni or 
if so only slightly. The cells an* not elongated and curved around the enlarged 
cells containing the plasmodium, but resemble the normal arrangement of s m a ll 
cells around a largo one. Nor is the radial diameter of the parenchymatous 
cells proportionatdy increased, but if the cells are enlarged it is usually a 
proportionate or nearly symotrical enlargement.” 

The above comparison is very satisfactory for a comparison of 
sections of galls well advanced in their development. However, com¬ 
parisons of the old galls are of very little value. Comparisons of 
young galls would no doubt give us some information concerning the 
developmental history. The writer has not had an opportunity of 
studying the Plasniodiophora brassicae galls but judging from the de¬ 
scription of the histology by Lutman (2) and Kunkel, (4) they^e 
much more simple in structure than the galls caused by nematodes. 
Lutman said: 

”The difference between the croas seetions from a healthy root and those 
from a diseased one lies in the presence* in the greatly hypertrophied cells of 
the cortical parenchyma of an opaque, colorless, finely granular plasma. The 
cortex is greatly increased in sice and this enlargement is due to an increase in 
the number of the cells as well as to hypertrophy of the individuals. The 
.easels are often bent and shoved out of their proper position in diseased roots, 
but, as in normal ones, only contain air. The hypertrophied colls become fiUed 
in the older roots vrith small round spores of the organism to which Woronin 
gave the name of Plwmodiophora Brassicae, 

■k 

Kunkel does not give us the history of the development of the 
very young galls caused by P. brassicae, but he said: 

”Many of the host cells are very much enlarged, especially near the point 
of original infection. During the sixteenth and seventeenth ^ys the parasite 
spreads stiU farther into the healthy tissues of the stem. It has not penetrated 
very much de^er, however, and does not seem to be able to attack the woody 
parts, at least to any \ery considerably extent. 

” While the thickening of the cortex is accomplished more by ceU gro'^yth 
than by ceU multiplication, the swelling in the cambium region is brought about 
largely by an increase in the number of cells.” 

He also stated that the cambium contributed to the enlargement, 
that the cortex grew, that the cortical cells were enlarged while those 
of tli^e cambial region were small and that the parasite penetrated the 
rays and stimulated the cells so that the bundles were forced apart. 

It appears to the writer that the galls resulting from 
«N|pin«h more complex than the galls caused V i** brauioa 9 . 
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STnOCABT 

1. Boot galls caused by nematodes (Heterodera tnarioni) origin- 
Ate as a result of attacks on meristematic tissues of very young roots. 

2. The parasite may locate in the cambium or cortex or penetrate 
in the medullary ri^ 

3. There is no evidence that the paramte ean attack fully formed 
fibrous and traeheaty tissues or that it can stimulate their growth, 
but it can push them out of place. 

4. The cambium, cortex and medullary rays are stimulated to ex¬ 
cessive cell division and tracheary tissue is formed in tiie cortex. 

5. The cells next to the parasites during the period of gall for¬ 
mation are very small as a result of excessive cdl division while the 
more remote cells are much larger. 

Litebatubb 

1. AtUnson, Geo. F. Nematode Galls. Alabama Agri. Exp. Sta¬ 

tion. Bulletin No. 9. 1889. 

2. liitnum, B. F. Studies on Club-Boot. Vermont Agricultural Ex¬ 

periment Station. Bulletin No. 175. 1913. 

8. Ohnpp, Charles. Studies on Club-Boot of Cruciferous Plants. 

New York (Cornell) Agri. Exp. Station. Bulletin 887. 1917. 
4. Kunkel, L. 0. Tissue Invasion by Plasmo'diophora brassicae. 
Joum. Agri. Besearch 14:543-575. 1918. 

Ezpuawation op Puaxb 

Fm. 1. Cross section of small root showing location of nematodes. 
Fis. 1 h. Part of same showing the effect on the cella 
Fig. 2. Longitudinal section of small root showing location of 
nematodes. 

Fig. 3. Cross section of a root showing location of nematodes. 
Note there is no tracheary tissue. 

Fig. 4. Cross section of a root Note there is no tracheary tissue. 
Fig. 45. Part of same. Note^e enlarged parenchyma ctdls. 
Fig. 5. Cross section of small root Note there is no tracheary 
tissue. 

Fig. 5 5. Part of same. Note the parenchyma cells. 
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PARTIAL BIBLIOaRAPHT OF VmUS DISEASES 
OF PLANTS 

By Jost I. OtxbOi Librarian 
and 

Mblvuub T. Oook, Plant Pathologist 
Insular Experiment Station of Puerto Rico, 

Bio Piedras, Puerto Rico. 

This bibliography was started independently by the two authors 
for their own personal uses. Upon learning that both were working 
on tlie same project, it was decided to combine our efforts and 
publish the combined manuscripts, hoping that the work would be 
of value to other students of virus diseases. 

Many difficulties were met with in compiling this work. Some 
of which may be summarized as follows: 

1. ♦here are some errors in the many bibliographies that have 
been published in connection with the numerous papers on this 
subject. When these errors have come to our attention they have 
been corrected. 

2. There are many short papers of little or no value but it has 
not always been possible to decide judiciously just which ones should 
be retained. No doubt we have made many injustices in deciding 
questions of this kind. Many anonymous papers and many Agri¬ 
cultural Experiment Station Bulletins of a popular character have 
been omitted. Reports of Directors of Agricultural Experiment 
Stations which do not include new data have been omitted in most 
cases. The publications of the Plant Disease Survey of the U. S. 
Department of Agriculture contains many records which are of 
value for estimates of losses and for geographical distribution in 
the United States. Most of these have been omitted unless they 
contain new records of hosts. 

8. Many old papers which are 5f no value except as historical 
records have been omitted. Such papers are usually listed in recent 
publications on virus diseases. For example, the recent paper by 
Me Kay and Warner on Historical Sketch of Tulip Mosaic or 
Breaking. The Oldest Known Plant Virus Disease” contains many 
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historical record of this disease which have omitted from this bibli¬ 
ography. 

4. Many errors have crept into the literature because the people 
TOftlriTig the citations did not understand the Spanish system of the 
names of persons. According to the Spanish system a person car¬ 
ries the names of the two parents; e.g. Bafael Men^ndez Bamos. 
The first is his given name, the second is the name of his father and 
the third the name of his mother. He should be cited as Bafael 
Menendez or as Bafael Men^ndez Bamos, but never as B. M. Bamos 
as occasionally appears. We find him cited by both methods. 

5. There is some difference of opinion as to the cause of certain 
diseases; some workers believing them to be due to viruses and 
other workers believing them to be due to other causes. Among 
these diseases may be mentioned the diseases of pecans. The carna¬ 
tion yellows has not been proved to be a virus disease but the symp¬ 
toms are of such character that we have inserted the references. 
Becent papers give evidence that the bitter pit of the apple is caused 
by a virus but our work on the bibliography was so far advanced 
that we have inserted only a few of the references. 

The compilers intend to follow as closely as possible the follow¬ 
ing features in this bibliography, with the idea of making it more 
helpful to students and workers. 

1. It is arranged alphabetically by authors and chronologically 
under tlie name of each author, taking always the senior author as 
guide in cases of more than one. 

2. When it has been possible we have used the authors’ full 
names which enabled us to verify the correctness of many of the 
citations and avoid confusion and errors in authorship. 

3. Titles appear first in the original language with translation 
into English in parenthesis. In some cases it has not been possible 
to obtain the original paper and in those cases the translated 

• titles appear in parenthesis. Some titles appear only in the original 
languages. In cases of Slavic or oriental languages the titles are 
translated into English. 

4. When an article appears in more than one publication all 
except the first appear in parenthesis. 

5. We have not been able to see all the original papers on virus 
diseases of plants. Therefore, there are many which we have been 
unable to annotate. 

The compilers do not claim that this bibliography is complete or 
without i6rrors but if workers on virus diseases of plants will send 
their criticisms directly to the compilers, we will endeavor to publish 
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a sapplement in which corrections and additions will be made. All 
correspondence and all papers should be addressed to the jmiioir 
author. 

In the preparation of the manuscript we are very much indebted 
to the kind and valuable assistance of Dr. John Hendle Barnhart, 
of the New York Botanical Garden, who made many corrections and 
gave many suggestions, to Hon. Carlos E. Chardon, Chancellor of 
the University of Puerto Rico, Hon. Rafael Men4ndez Ramos, Com¬ 
missioner of Agriculture and Commerce, Mr. Rafael Femfindes 
Garcia, Ez-Director of the Insular Experiment Station of Puerto 
Rico, Mr. Francisco A. L6pez Dominguez, Director of Insular Ex¬ 
periment Station of Puerto Rico, for their advice and moral support 
in the preparation and publication of this manuscript. 

Abbott, E[nM8t] V[iotor], ft Townsend, Charles H[enry] T[yler] 

El mosaico de la cafia de azdcar y su tra8mi8i6n. (Sugar cane 
mosaic and its transmission.) Perl Est. Expt. Agric. Soc. 
Nac. Agraria, Circ. 6, 10 p., 1928. 

Popular diBcuasion of the subject. 

_, ft Wolcott, G[eorge] N[orton] 

Mf^aic of sugar cane in PerO. Science 60(1788) :381, 1929. 
Account of the occurrence of mosaic disease of sugar cane in PerA 
and of the abundance of Aphis maidis Fitch, its insect vectors. 

Diseases of economic plants in Peru. Phytopathology 19(7): 
645-656, 1929. 

Brief reference to mosaic of sugar cane. 

A new host for sugar cane mosaic. Phytopathology (Abstract) 
20(1): 109, 1930. 

Befers to our ‘'cafia india^’ known in Perfi as "cafia brava’’ 
(C^ynerium saggiiaiwn). Growing in or near cane fields becomee In* 
fested with mosaic. 

Adam, D. B. 

Degeneration of potatoes. Virus diseases and their control. 
Jour. Dept. Agric. Victoria 80:7-11, 1932. 

Adams, J[ames] r[owler] 

Lima bean and tomato mosaic.* Delaware Agric. Expt. Sta. 
Oirc. 14 , 29 p., 1924. 

Adams, B[iduurd] L[aban] 

The California beet blight. Thesis submitted to the University 
of Califomia for M. S. Degree, 1909. 
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Atel Hniain, M. 

Leaf-enrl in cotton. Nature 124:958, 1980. 

Lesf-cnrl or eHaUe in Sudan. Tranamltted hy an nndetermlaad 
wUte tty {AhmndMa). Smpoaioa imutmu ia eonaldena a eanaa 
of one form of leaf crinkle. 

Agee, H[aaiilton] P[ope] 

Sugar cane diseases in the Hawaiian Islands. Proc. H. S. P. A. 
87:38-39, 42-48, 68-76, 77-78, 1917. 

Sugar cane diseases. Proc. H. S. P. A. 89:153-156, 1919. 

Sugar cane diseases. H. S. P. A. Expt. Stat. Ann. Bpt. 1980: 
18-21, 1920. 

Resistance to diseases and adverse conditions by hardy sugar 
cane types. Louisiana Planter 72(2): 75-76, 1924. (Aus¬ 
tralian Sugar Jonm. 16:49-53, 1924.) 

Report of the Oommittee in charge of the Experiment Station 
of the Hawaiian Sugar Producers’ Association for the year 
ending September 1931. Inter. Sugar Joum. 84(399): 101- 
102, 1932. 

KotoH on aerentl diceaaes of sugar cane among which it is stated 
that mosaic disease of sugar cane is still present, but de cl i ning . 
Its effects are unremitting and sometimes serious. Also states that 
the origin of cUorotie streak disease remains unsolved, though con¬ 
trol methods are known. 

Air, J[oB 9 h], Mayr, Cbr., ft Worle 

Bmteliohe, knollensarbe und Blattrollkrankheit Kartoffeln in 
bezielung zu boden und Diingung. (Crop yield, tuber color, 
and leaf-roll of potato in relation to soil fertilizer.) Fuhling’s 
Landw. Zeitg. 64(17-18): 425-452, 1915. 

▲issworth, O. 0. 

Mosaic disease of the tomato. Expt. ft Res. 8ta. Oheshunt 
Herts., 17th. Ann. Bpt. 1931:42-43, 1932. 

Juice from striped tomato plants innoeulated into healthjr plants 
produced mild mosaic in a majority of the cases. Stripe was prodneed 
in less than 40 per cent. 

Virus disease investigstions (a) Spotted wilt of tomatoes, (h) 
Mosaic and ‘'stripe” disease of tomatoes. Expt. ft Res. Sta. 
Chediunt Herts. Ann. Rpt. 18: 39-45,1933. 
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Account of observationB made during 1932. Inoculation ezperi- 
ments and Hat of hoit plants and insect vectors. Some suggestions 
for control measures are given. 

An investigtioii of tomato viros diseases of the mosaic “stripe”, 
streak group. Ann. Appl. Biol. 20(3): 421-428, 1933. 

Tomato mosaic was studied, described and compared to other types 
of virus diseases and spotted wilt. 

Alamo Ibarra, Boberto 

El mosaico, matizado o rayas amarillas de la cana de azdoar. 
(Mosaic, mottling or yellow stripe disease of sugar cane.) 
Venezuela Min. de Fomento, Pamphlet, 55 p., 1927. 

Popular discussion of mosaic of sugar cane under Venezuelan con¬ 
ditions. 

Alben, A. 0., Oole^ J[ohn] B., A Lowis, B. D. 

Chemical treatment of pecan rosette. Phytopathology 22(12); 
595-^1, 1982. 

The authors were able to improve old rosetted leaves and bring 
young ones back to normal by dipping or spraying them with a 
solution of ferric sulphate or ferric chloride, ranging in strength from 
4 0.6 to 1 per cent. Those findings would seem to indicate that pecan 
rosette is a condition of iron chlorosis. 

—---, A- 

New development in treating pecan rosette with chemicals. 
22(12): 979-981, 1932. 

A short paper giving the results of spraying trees with zinc and 
iron salts. These results indicate that zinc is an essential element 
for the healthy development of the trees. 

Alazandar, Jerome 

Bacterial filters and filterable viruses. Science n.s. 66(1678): 
207, 1927. 

A very brief paper on bacterial filters and filterable viruses in gen¬ 
eral, in which the author discusses several types of filters. No refer¬ 
ence to plant viruses. 

AlfarOi Julio 

A method of fighting the propagation of mosaic disease in 
sugar cane. Planter & Sugar Manuf. 76(20): 388-389, 1925. 
(Sugar 28(1): 45, 1925. Trop. Agric. (Ceylon) 66(2): 112- 
114, 1925. El Mundo Azucarero 13(5): 150, 1925. Proo. 
Agric. Soc. Trinidad A Tobago 25(2): 487-439, 1925.) 

Beeommends the use of resistaat varieties. 
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Statement on mosaic control. Proc. Conf. Int. Soc. Sugar Cane 
Tech, (Havana) 2:9199, 1927. 

Allard, HCarry] A[rdeU] 

The mosaic disease of tobacco. Science n.B. 86(938): 675-876, 
1912. 

The author’s first paper on this subject, in which he gives a brief 
statement of the results of inoculation experiments and some of the 
symptoms. It is not produced by cutting bade and not carried in 
the pollen. Also calls attention to the presence of aphids and sug¬ 
gests that the disease is probably duo to a living active micro¬ 
organism. 

The mosaic disease of tobacco. U.S.D.A. Bull. 40, 33 p., 1914* 

More extensive than the preceding. Gives special attention to cross 
inoculation experiments and to symptoms. Produced the disease by 
root inoculation and gives evidence that the disease is carried by JfdN 
er08iphufn tdbad Perg. 

A review of the mosaic disease of tobacco, together with a bib¬ 
liography of the most important contributions. Bull. Torrey 
Bot. Club 41(9): 435-458, 1914. 

An excellent review of the literature to dale. 

Distribution of the virus of the mosaic disease in capsules, fila¬ 
ments, anthers and pistils of affected plants. Joum. Agric. 
Res. 6(6): 251-256, 1915. 

Demonstrated that the virus penetrated to ail parts of the plant 
except the seeds. 

Effect of dilution upon the ineffectivity of the virus of the 
mosaic disease of tobacco. Journ. Agric. Res. 3(4): 295- 
299, 1915. 

Gives effects of dilution of the virus. 1-1000 fully as effective as 
pure juice. 1-10,000 much less effective than pure juice. Bdieves 
the disease due to a parasite and not due to an enzyme. 

Some properties of the virus of the mosaic disease of tobacco. 
Joum. Agric. Res. 6(17): 649-674, 1916. 

A very thorough study of the properties of the virus with reference to 
chemicals and twperature. Believes that the disease is due to an 
ultramieeroaecudo pamiita. 
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The mosaic disease of tomatoes and petunias. Phytopathology 
6(4): 328-335, 1916. 

Gives the results of experiments with the mosaic disease of tomatoes 
and petunias which is in harmony with preceding studies on the 
mosaic of tobacco. 

A specific mosaic disease in Nicotiam viscosa distinct from 
mosaic of tobacco. Joum. Agric. Res. 7(11): 481-486, 1916. 

The author gives evidence indicating that mosaic of N. viscoaa is 
different from the ordinary mosaic of N. iabacwn and the tomato 
(Lyeopersicwn eaculeniwnA 

Further studies of the mosaic disease of tobacco. Joum. Agric. 
Res. 10(12) • 615-632, 1917. 

The active agent does not penetrate readily when sprayed on plants 
but does penetrate very slight wounds. Easily removed from hands 
by wadiing. E^illed in soil by steam sterilization. Nicotiana glauoa 
is susceptible. Is carried by My bus persieae. 

Mosaic disease of Phytolacca deeandra. Phytopathology 8(1): 
51-54, 1918. 

I Experimental evidence indicates that the mosaic of tobacco and 
FhytoUkcoa deeandra are different. The active agent overwinters in 
the plant. 

Effects of various salts, acids, germicides, etc., upon the in- 
fectivity of the virus causing the mosaic disease of tobacco. 
Joum. Agric. Res. 13(12): 619-637. 1918. 

Gives the results of extensive experiments to determine the effects 
of many chemicals on the virus causing mosaic of tobacco. 

Abnormalities in Nicotiana. Bot. Gaz. 65(2): 175-185, 1918. 

A description of abnormalities resulting from mosaic. 

Some possible relationships of the mosaic diseases/ Phytopa¬ 
thology 13(12): 555-557, 1923. 

A presentation of unsettled problems in connection with the study 
of the mosaic disease. 

AlleUf F[raiik] W[i8dom] ^ 

Maturity and rate of ripening of Gravenstein apples in relation 
to bitter pit development. Amer. Soc. Hort. Sci. Proc. 28 : 
639-645, 1931. 

Report of observations correlating maturity and bitter pit. 
eat treatments are reported. 
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lltson, B[Blph] A[bbe7] 

Beport on a suspected outbreak of infectioDS mosaic d l seaiie 
among certain canes in the colony. Joom. Bd. Agric. Britidi 
Ouiana. 18(8): 216-225, 1925. (Int. Sugar Jonr. 87(818): 
293, 1925.) 

Mosaic is the most serious problems in Jamaica. Gives record of 
losses. 


Amaral, Afranio da 

Pompen do mosaico. Bol. Agric. (Sao Paulo) Brasil 27:147- 
156, 1926. 

Amos, J., Hatton, B[olaad] 0[eorga], Knight, B[obert] 0[edrio], 
A niasaee, A. M. 

Experiments in the transmission of reversion of black currant. 
East Mailing Bes. Sta. Ann. Bpt. Suppl. 15:43-46, 126-150, 
1927. 

The disease was produced by transferring big-bnd mites from diseased 
to healthy plants, by grafting and inarching. 

Beversion of black currants. Its incidence and spread in the 
field in relation to possible control measures. Joum. Pomol. 
Hort. Sci. 6(3): 167-183, 1927, (4): 28^-295, 1928. 

The vector appears to be the big-bnd mite 'Eriophyri ribit. 

Anderson 

Die wirkung der Viruskrankheiten der Eartoflel. (The effect 
of virus diseases of potatoes.) Prakt. Blfit. Pfianzenbau u. 
Pflanzen. Schutz. 3:132-136, 1925. 

Anderson, F. G. 

The phony peach disease in Illinois. Trans. Illinois State Hort. 
Soc. 66:214r-217, 1933. 

Popular description of the disease, warning to farmers to eradicate 
it. Has been known in Illinois rinse 1927. 

Anderson, H[arry] W[arren] 

Spinach mosaic. Illinois Acad. Sci. Trans. 16:130-140, 1922. 

Control of bramble diseases. Kansas State Hort. Soc. Bienn. 
Bpt. 11:162-167, 1930. 

Anderson, James 

On the disease called the curl in potatoes, and some other par* 
'ticulars observed with regard to this plant. Bath Soc. paper 
2d. ed. 4:92-107, 1792. 
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AfiiiMii, p. M., Ohamberlaiii, J. 0., Hendenon, 0. F., ft Waters, H. A. 

MoTement of the beet leaf hopper in 1930 in Southern Idaho. 
U.S.D.A. Cire. 244^ 24 p., 1932. 

Although this paper ia sot on Tiros diseases, we included it, because 
of the great interest for the students os the subject, due to its dose 
relathmship, 

ftnooyinons 

Abridgment of several letters published b 7 the Agricultural 
Society at Manchester in consequence of a premium offered 
for discovering the cause of the curled disease in potatoes. 
Letter No. V. Letters and Papers on agriculture, etc. Bath 
and West of England Society, Vol. 1, 4th ed., p. 240-^42; 
Letter IX p., 246; Letter XI, p. 248; Letter XV, p. 262; 
Letter XVI p., 262-253; Letter XVII, p. 254; Letter XVIU, 
P. 255, 1792. 

Historical Taloc onl}'. 


On the curl in potatoes, with a radical cure. Ann. of Agrie. 
31, 1798. 

ffistorical Talue only 


Plan for preventing the curl in potatoes. Farmer's Mag. 8: 
13, 1802. 

Historical Talue only 


Die blattrollkrankheit der Eartoffel. (The leaf roll disease of 
potato.) Zeitschr. Land. Versuchsw. Osterr. 14(7): 911-915, 
1911. 


Gele strepenziekte. (Yellow stripe disease.) Meded. Arch. Java 
Suikerind. 20:1590-1698, 1912. 


Plant disease in 1915. Phytopath. Lab. Willie OommeUn Schot* 
ten 1915, p. 18, 1916. 


Mosaic disease of cucumber. Market Growers Joum. 19:84^ 
1916. (Amer. Flor. 46:1164, 1916.) 


Mosaic disease of tobacco and tomatoes. Gard. Ghron. 8 ser. 
89(1526): 172-173, 1916. 
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(Dwarf disease of barley.) Jonm. Plant. Protec. 8:987--942, 
1916. 


(Experiments for the control of the dwarf disease of potatoes.) 
Okayama Agric. Expt. Sta. Ann. Bpts. 1916:148-144, 1916; 
1916:183-184, 1917. 


(On the stripe disease of the rice plant.) Imp. Agric. Expt. 
Sta. Ann. Rpt. 1913:15-41, 1917. 


Plant diseases in Ontario. Ontario Agric. Col. & Expt. Farm 
43:20-31, 1917. 


New disease causes alarm. Facts About Sugar 6:426, 1918. 


Sugar cane leaf stripe disease. H.S.P.A. Proc. 39:196-202, 
1919. 


Louisiana Planter 63:82, 1919. 


(Phytopathological review.) Agric. Colon. (Italy) 23(9): 856- 
362, 1919. 


Report of the conference on sweet potato problems and on dis¬ 
eases of cotton, com and tomatoes. Washington: Advisory 
Bd. Amer. Plant Path., Amer. Phytopath. Soc. 16 p., 1919. 


(Potato diseases.) Meded. Phytopath. Dienst (Wageningen) 
6:19, 1919. 


Mosaic disease as a factor influencing yield. Potato Mag. 8 
(5): 11, 27, 1919. 


The mosaic disease. Louisiana Planter 63:258-255, 1919. 


Porto Rico flghts cane mottling disease. Sugar 28:208-210, 
1920. 


Mosaic or mottling disease. Agric. News (Barbados) 19:245, 
1920. 
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r Mosaic disease in potatoes. Agrie. Oaz. Canada 7:557-558> 
1920. 


• The cause of the sugar cane mottled or mosaic disease. Loui¬ 
siana Planter 65:195-196, 1920. 


Potato leaf curl. Joum. Min. Agile. (London) 27:287-289, 
1920. 


Eajeunissement et perfectionnement de la pomme de terre. 
(Rejuvenescence and perfection of the potato.) Joum. Agrie. 
Pract. Jan. 1, 1920. 


La “filosite”. Journ. Agrie. Pract. April 1, 1920. 


Florida Plant Board. Third Bieun. Bept. p. 67-71, 89-90,1921. 


Mosaic disease in Barbados. Agrie. News (Barbados) 20:15, 
1921. 


Mosaic disease—susceptible and immune varieties. Joum. Ja¬ 
maica Agrie. Soc. 25:427-429, 1921. 


Mosaic disease. Ezpt. & Res. Sta. Oheshuut Herat., Ann. Bpt. 
7:41, 1921. 


Mosaic disease of sugar cane and control measures. Louisiana 
Planter 66(12); 186-187, 1921. 


Yellow stripe disease investigations (Progress report). Int. 
Sugar Joum. 23:458454, 1921. 


(Varietal susceptibility of the potato to the curly dwhrf.) 
Hokkaido Agrie. Expt. Sta. Ann. Rpts. 1015:20, 1916; 1016: 
20, 1917; 1019:65-66, 1921. 


The mosaic disease of sugar cane in Trinidad. Int. Sugar 
Joum. 28:74-75, 1921. 

Fiji disease controlled by seed selection. Sugar Cent. & Plant¬ 
ers’ News. 2(8): 335-336, 1921. 
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The Fiji “disease” of sugar cane. Jonm. Dept. Agrie. Union 
South Africa. 2:554-556, 1921. 


Mosaic disease of sugar cane. Florida Plant Bd. Bienn. Bpt. 
1919-20, 8:67-71, 89-96, 1921. 

NotM on tlie Govenuneat aetioa to pment the ipnad of the d)s> 
ease and data of lonea. 


Mosaic disease of sugar cane. Louisiana Planter 00(25): 442- 
448, 1922. 

Beview of Knnkel and leron’a work. OonduaionB, given eoatrol 
meaemee. 


Plant diseases: Three major cane diseases. Agric. News (Bar¬ 
bados) 81:62, 1922. 


Sugar cane mosaic infested areas. Florida State Plant Bd. 
Circ. 44, 2p, 1922. a. 


Transmission of sugar cane mosaic by aphids. West Indian 
Committee, Circ. 87:521, 1922. 


Leaf curl and mosaic disease of potato and their relation to 
deterioration in yield. Fruit Grower & Veg. Trade Joum. 
(London) 41(19): 529-530, 1922. 


Louisiana Planter 09(25): 442-443, 1922. 


Beport of the Department of Agriculture, Barbados, for the 
financial year 1921-22, p., 19. (Bev. Appl. MycoL 2:260-^61, 
1922.) 


Mosaic disease of potatoes. Kentucky Agric. Expt. Sta. Anti. 
Bpt. 1981:45,1922. 


Bunchy top in bananas. Queensland Agric. Joum. 18(5): 807, 
368-369, 1922. 

The anther diaeuBMi a treatment with anlphnr and lime. 


Mosaic disease of sugar cane. liouisiana Planter 09; 4^1-448, 
1922. 

A popnlar p^pev with apeeial attentloa to Knnkd’s work ia Hawaii. 
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Banana bunchy top disease. Queensland Agric. Joum. 19(1): 
32-33, 1923. 

A diaeiiBrion of csnse and control. Apparently 'written before the 
eauBe was known. 


Degeneration of the potato. Qard. Chron. 78:25-26, 1923. 


Effect of selection of “seed” on the yield of the potato crop. 
(Leaf roll disease) Joum. Dept. Agric. Ireland 22:378-380, 
1923. 


Leaf-roll and mosaic, t'wo important diseases of the potato. Ire¬ 
land Dept. Agric. & Tech. Instr. Spec. Leaflet 24, 4 p., 1923. 


Mosaic disease in potatoes. Kentucky Agric. Expt. Sta. Ann. 
Kpt. 1922:37-38, 1923. 


Mosaic disease. Qard. Chron. 73:345, 1923. 


New peanut disease (rosette). Joum. Dept. Agric. South Africa 
7:’191, 1923. 

A record. 


The study in degeneracy in potatoes. Nebraska Agric, Expt. 
Sta. Ann. Bpt. 1922:10-11, 1923. 


Vims diseases in plants. Qard. Chron. 74:168, 1923. 


Virus diseases of plants. Nature 111:551, 1923. 


Sugar and mosaic disease of canes. Joum. Jamaica Agric. Soe. 
27:864r^69, 1923. 

A popular review of the rabjeet. 


Treatment of mosaic in Natal. Strong 'views of the Govern¬ 
ment Entomologist. South African Sugar Journ. 7:745-747, 
1923. 


Mosaic disease in Jamaica. West Indian Committee Giro. 38 
(653): 435-436, 1923. 
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Yerslag over het jaar 1922 Departement van Landbonw in Snri* 
name. (Report of the Department of Agriculture, Suriname, 
for the year 1922,) p. 106, 1923. . 


Press cake and mosaic. Sugar Gent. & Plant. News 4:84,1923. 
(Int. Sugar Joum. 26:315, 1923.) 


A mosaic immune canc. Sugar Cent. & Plant. News 4:83, 84, 
1923. (Int. Sugar Joum. 26:322, 1923.) 


Mosaic disease. Agrie. Joum. India 19:198-201, 1923. 


Louisiana Planter 70(6): 103, 1923. 


El Mundo Azucarero 10(6): 162-163,1923. La enfermedad mo- 
teada de la cana. (The mottle disease of sugar cane.) 


Mosaic disease. Card. Chron. 73:345, 1923. 


On insect transmission of mosaic, especially in Java. Int. 
Sugar Joum. 26:346-351, 1923. 


Vims diseases of plants. Nature 112:293, 1923. 


The mosaic disease of sugar cane order 1923. Joum. Jamaica 
Agric. Soc. 28:27, 1924. 

Jahresbericht der Preussischen Landwirtschaftlichen Versuchs 
und Forschungsanstalten zu Landsberg-an-Warthe Jahrgang 
1923-24. (Annual Report of the Prassian Agricultural Ex¬ 
periment and Research Station at Landsberg-an-der-Warthe, 
1923-24.) Landw. Jahb. 60:127-260, 1924. 


Plant diseases, South Africa. Joum. Union So. Africa Dept. 
Agric. 8(1) 9, 1924. 


Tobacco mosaic. Mauritius Dept. Agric. Aim. Bpt. 1928:10- 
11, 1924. 


Mosaic disease eradication campaign. South African Sugar 
Joum. 8(7): 523-524, 1924. 
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The TTba cane controversy. Australian Sugar Joum. 16:892, 
1924. 


Precautions against diseases. Australian Sugar Joum. 16:504- 
505, 1924. 


El Dr. Cross y el mosaieo de la cana en Cuba. (Dr. Cross and 
mosaic disease of sugar cane in Cuba.) Bev. Agric. Com. & 
Trab. Cuba 7(3): 10-11, 1924. 

ControTersial. 


Mosaic resistant varieties of cane to be grown by Louisiana 
planters in Florida. Louisiana Planter 72:359, 1924. 


Natal Acts to stop mosaic. Faets About Sugar 19:450, 1924. 


Experimental Agriculture in Jamaica. Int. Sugar Joum. 26: 
274-276, 1924. 


Cane .seedling work ia Hawaii. Australian Sugar Joum. 16: 
163-164, 1924. 


From all sources. So. African Sugar Joum. 8:461, 1924. 


The Natal Planters’ Union. Annual General Meeting. So. 
African Sugar Joum. 8:256-257, 259, 261, 263, 267, 1924. 


Mosaic disease in Natal. Important communications from 
world’s experts. South African Sugar Joum. 7(4): 269-271, 
1924. 


Verslag over bet jaar 1923. Dept, van Landbonw in Suriname, 
114 p., 1924. 

TUs report oontaiiia informatioii about the sieve tabes (Phloem* 
necrosis) of eoltee trees and probably insect carriers. 


'Tl^ork in connection with insect and fungus pests and their 
controL Antigua Dept. Agric. Bpt. 1922-23:7-8, 1924. 
(Bev. Appl. Myeol. 4:59-60, 1925.) 
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Mosaic caue disease m America. Australian Sugar Joum. 16: 
420, 1924. 

Blattrollkrankheit der Eartoffel. Erog Batg. Obst-u. Gartenb. 
4. No. 8, 1924. 

Bunchy top control. Queensland Agric. Journ. 21(2): 152-153, 
1924. 

Popular. 


Bunchy top'’ in bananas, its Queensland history. Queensland 
Agric. Joum 21(3) 254, 1924 


Mosaic disease Ague Joum India 19-198-201, 1924. 

A bne^f discussion of papers read at the Cambridge meeting of the 
American Association for the Advancement of Science, 1922-1923. 


Mosaic disease in Natal. Proposal for eradication. So. Afri^w 
Sugar Joum 7 80S, 1923 , 8 269-271, 523-524, 1924. 


Serious nature of cane diseases So African Sugar Journ. 8: 
635, 1924. 


Seed potatoes and virus diseases Gard. Chron. 74:85, 1925. 


A study in degeneracy in potatoes (Spindle tuber). Nebraska 
Agrie Bxpt. Sta. Ann Rpt. 1924:30-31, 1925 


Mosaic disease. Trop Agrie. (Trmidad) 2:30, 1925 

A levuw of Koaenfchl’n paper “The benoficial aspect of mosaic 
disease 


Behaviour of souiie varieties of cane to mosaic disease m the 
Uawaiian Islands Trop. Agne. ^Trmidad) 2:132-134, 1925. 

A revien ot Kunkel’s work m Hawaii 


Leaf roll, mosaic and related diseases of the potato. Parts 1 
and 2 Scottish Journ. Agne 8(1) 44r-55, (2)176-189, 1925. 


Mosaic disease Joum Jamaica Agric. Soc 29:81, 1925. 
A brief note containing lists of susceptible hosts. 
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Mosaic disease inspection. Barbados Dept. Agric. Ann. Bpt. 
1925:8, 1925. 

A record of inspection for sugar cane mosaic. 


Mosaikkrankheit auf Euba. (Mosaic disease in Cuba.) Deut¬ 
sche, Ziicker-industri 60:1246, 1925. 


Rblection of sugar cane in Louisiana for tolerance to mosaic 
disease. Trop. Agric. (Trinidad) 2:150, 1925. 

A review of a paper by Edgerton and Taggart in the Planter & Sugar 
Manufacturer for March 7, 1925. 


Research on diseases of plants (mosaic). Trop. Agric. (Tri¬ 
nidad) 2:200, 1925. 


Mosaic disease. Journ. Jamaica Agric. Soc. 29:81, 1925. 


Mosaic disease of sugar cane. Joum. Jamaica Agric. Soc. 29: 
144,* 1925. 


Enfermedad del mosaico. Extracto del informe de la Comi- 
misi6n de Matanzas. (Mosaic disease. Summary of the Ma- 
tanzas Commission Report.) Rev. Agric. Com. & Trab. Cuba 
7(8): 25-27, 1925. 


Plant Pathology. Idaho Agric. Expt. Sta. Bull. 136, 1925. 


Rosette disease of peanuts. Journ. Union of So. Africa Dept. 
Agric. 11(1): 10, 1925. 


Mosaic disease. Jamaica Dept. Agric. Ann. Rpt. 1926. 


South African Sugar Association importation of sugar cane 
varieties. So. African Sugar Joum. 9:455, 1925. 


The Uba streak disease in Natal. So. Africa Sugar Joum. 9: 
665, 1925. 
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Twenty-fifth Annual Report of the Bureau of Agriculture, 
Philippine Islands, for the fiscal year ending December 81, 
1925, 123 p., 1926. 

Notes of studies on moiaic of Musa iszUles, Agave OavMa and 
A. sisalana. 


Verslagcn, S-Afievering. Verslangen der Yergaderingen Tan 
de Vereeniging van Adviseurs bij de Java-Suikerindustrie, 
Verslag der Yergadering van de Landbouwkudige Seotie op 
Woensdag, 5 Augustus 1925. (Reports, 5th Series. Reports 
of the meetings of the Associations of Advisors to the Java 
Sugar Industry. Report of the meeting of the Agricultural 
Section on Wednesday, August 5, 1925.) Arch. Java Suik- 
erind. 33(4); 189-244, 1925. (Rev. Appl. Mycol. 6(3): 186- 
187, 1926.) 

Contains data on Aphis rnaidis. 


Work in connection with insect and fungus pests and their 
control. St. Eitts-Nevis Dept. Agric. Rpt. 1923-24:5, 33, 
1925. (Rev. Appl. Mycol. 4(11) : 704, 1926.) 


Mosaic disease inspection. Barbados Dept. Agric. 1924-26:8, 
1925. (Rev. Appl. Mycol. 6(3): 189, 1926.) 


Spread of mosaic in sugar cane. Australian Sugar Joum. 18 
(3): 154, 1926. 


Bunchy to]) (of bananas). Queensland Agric. Joum. 26:259- 
268, 1926. 


Mosaic disease in Jamaica. Sugar 28(1): 30, 1926. 

A review of a eireular issued by the Department of Agrieulturo of 
Jamaica. 


El mosaico en Java. (Mosaic in Java.) Sugar 28(1): 45, 1926. 


Indexing of potatoes for mosaic. Wisconsin Agric. Expt. Sta. 
Bull. 388, 45 p., 1926. 


A simple method of inoculating potatoes with spindle tuber 
disease (id. mosaic and leaf roll). Phytopathology 16:228, 
1926. 
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Work -with economic insects in Wisconsin. Wisconsin Agrio. 
Expt. Sta. BuU. 888:60-75, 1926. 


Tncidencc of bunchy top disease of plantains in Ceylon. Trop. 
Agrie. (Ceylon) 66(1): 9-12, 1926. 


Bunchy top in bananas: cause and nature of the disease. Trop. 
Agric. (Ceylon) 66(1): 12-20, 1926. 


(A survey of the bean mosaic.) Hakkaido Agric. Expt. Sta. 
Ann. Bpts. 1921:106-109, 1923; 1922:113-126, 1924; 1928; 
146-162, 1926. 


Bunchy top in bananas. The nature of the disease and the 
measures recommended for its control. Agric. Gaz. N. S. 
Wales 37(8): 603-612, (9): 697-705, 1926. 

A popular review of our knowledge of thia enbjeet. 


Bunchy top—^What it is, how to detect it, what to do. Queens¬ 
land Agric. .Toum. 26(3): 259-268, 1926. 

Popular. 


Bureau of Sugar Experiment Station. Fiji disease {NorthitXla 
sacchari ). Queensland Agric. Joum. 26:280-281, 1926. 
Popular. 


Bunchy top—departamental action. Queensland Agric. Joum. 
26:297-298, 1926. 

A report on methods of eradication and control. 


Mosaico da canna de assuear. (Sugar cane mosaic.) Min. 
Agric. Indus. Com. Inst. Biol. Defensa Agric. Bio de Janeiro 
(Brasil) Circ. Serv. Phytop. 11 p., 1926. 


Bosette of apricot and plum trees. Joum. Dept. Agrio. So. 
Africa 12:193-194, 1926. 

A record of these diseases. 


Su di un mezzo di ditfussione della malattia del mosaico. West¬ 
ern Tobacco Joum. (Cincinnati) 68, No. 52, 1926. 
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Results of cane selection in Porto Rico. (Introduction of im¬ 
proved varieties credited with increasing annual value crop 
by $13,000,000). Facts About Sugar 21(40): 950, 1926. 

Mosaic coutro]. Facts About Sugar 21(40) :940, 1926. 


Agricultural Department to study curly top. Facts About 
Sugar 21(26): 617, 1926. 


To hunt immune canes. Facts About Sugar 22(20) :487, 1927. 


Natal y Zululandia establecen el control de la enfermedad mo- 
saico dc la cana. (Natal and Zululand establish the con¬ 
trol of sugar-cane mosaic disease.) Mnndo Asucarero 15(4): 
102, 1927. 


Chirly top of sugar beet. New Mexico Agric. Expt. Sta. Ann. 
Bpt. 192a-^. 


Mosaik&ule der Bube. (The mosaic rot of beet.) D. Schwab. 
Bauersmann 12, No. 6, 1927. 


New way to diagnose mosaic disease. Wisconsin Agric. Expt. 
Sta. Bull. 406:114-116, 1927. 


Studies on the mosaic disease of the tomato. Indiana Agric. 
Expt. Sta. Ann. Bpt. 1927:53-54, 1927. 


Sugar cane. Prohibition concerning mosaic disease. Farming 
in South Africa 2:228, 1927. 


Virus diseases of potatoes. Gard. Chron. 81:277-278, 1927. 


Disease control in Hawaii. Eye spot and mosaic reduced in 
past year by control measures. Facts About Sugar 23:657, 
1928. 

Popolar. 


Bosette disease of peanuts. Farming in South Africa 2:548, 
1928. 
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‘‘Breakini;” in tulips. Gard. Chron. 88:84, 1928. 


Die Blatrollkrankheit der Kartoffel. (Leaf roll disease of po¬ 
tato.) D. KartofPelbau 12:100-101, 1928. 


Leaf-roll and mosaic diseases of the potato. Dublin Dept. 
Agrie. Leaflet 29, 7 p.. 1928. 


Plant pathology. Idaho Agrie. Expt. Sta. Bull. 164:34-87, 
1928 

Brief account on potato rugose mosaic, leaf roll, spindle tuber and 
mild mosaic elimination, bean mosaic, curly top and mosaic of beetSi 


Plant disease Investigations in Kentucky. Kentucky Agrie. 
Expt. Sta. Ann. Apt. p. 13-16, 30-31, 1928. 

Studies on tobacco and cucumber mosaic, and tomato streak. 


Division of botany. New York. Agrie. Expt. Sta. Am. Bpt. 
1927-28, 47:32-38, 1928. 

Baspberry yellow mosaic, mild mosaic and streak. 

- 

California Agrie. Expt Sta. Ann. Bpt. 1927-28:97, 1929. 

Notes on buckskin and crinkle of cherries, little leaf or ydlows of 
peach, apricot and plums. 


(A survey on the distribution of plant diseases and insect 
pests.) .la])afi Dept Agrie. & Forest., Br. Agrie. 2, 431 p., 
1929. 


Discussion on “ TTltramicroseopie viruses infeeting animals and 
plants.’’ Roy. Soe. London, Proc. ser. B, 104(B733): 537- 
560, 1929. (Nature 123(3094): Feb. 23, 1929.) 


Plant pathology at the Iowa Station. Iowa Agrie. Expt. Sta. 
Ann. Bpt. 1929:27-28, 39-41, 60-62, 1929. 


Why does potato seed run out. N<^w Hampshire Agrie. Expt. 
Sta. Bull. 236:8, 1929. 


Bunchy top. Fruit World, Australasia 30:114, 1929. 


Virus diseases of the potato Gard. Chron. 86:197, 1929. 
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Potato vims diseases: Leaf roll. Gard. Chron. 86:217, 1929. 


Ground nuts rosette disease. Trop. Agrio. (Trinidad) 6:111, 
1929. 

Quoted from Nature IBS: 088, 1029. 


Vims diseases of the potato.—1. The diseases and their syntp* 
toms. Gard. Chron. 87:50.5, 1930. 


Vims diseases of the potato.— 2 . The role of insects as disemin* 
ators of virus diseases. Gard. Chron. 88:1, 1930. 


Vims diseases of potato. Gard. Chron. 88:21, 1930. 


Agricultural Experiments 1929. New Hampshire Agric. Expt. 
Sta. Bull. 250, 1930. 

Notes on potato mosaie. 


Administration Report of the Forest Department of the Madras 
Precidency for the year ending March 31st, 1929. 2:345, 
1930. (Rev. Appl. Mycol. 9:566, 1930.) 


Bureau of Agricultural Industry. Michigan Dept. Agric. 4th 
Bicnn. Rpt. 1929:19-.57, 1930. 

The “Bod structure’’ a yirus diseases of peaches is reported to be 
spread to non-infested counties. 


Diseases of plants. Kansas Agric. Expt. Sta. Bienn. Rpt. 
1929-30:97-103, 1930. 


Mosaic disease of the sugar beet. Plant Breeding Dept. Union 
Sugar Ind. KieflF, 286 p., 1930. 


Phony disease of peach. n.S.D.A., Br. Plant Indus. Plant Dis¬ 
ease Reporter 14(15): 148-149, 1930. 


Plant pathology at the Station of Iowa. Iowa Agrio. Expt. 
Sta. Ann. Rpt. 1930:23-26, 54-55, 1930. 


Von der Mosaikkrankheit des Spinats. (With the mosaic dis- 
• ease of spinach.) Deutsche. Gartner-Zeitg. 28:76, 1980. 
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Department of Botany and Plant Pathology. Oregon Agrie. 
Expt. Sta. Director’s Bienn. Bpt. 1926-28: 7&-82, 1980. 

Notea are given on aeveral plant diseasea of the moiaie type. 


Division of Botany. New York (Geneva) Agrie. Expt. Sta. 
Ann. Bpt. 1930:40-50, 1930. 

Very interesting notes on potato leaf-roll, mosaic of Befngee beans 
and different vims diseases of raspberries. 


Tobacco and potato virus diseases. Kentucky Agrie. Expt. Sta. 
Ann. Bpt. 42:52, 1930. 


Jahresberieht der Preussichen Landwirtschafliehen in Lands* 
berg (Warthe) Jahrgang 1929-30. (Annual Beport of the 
Prussian Agricnltorcl Experimental and Besearch Institute 
at Landsberg (Warthe) Year 1929-30.) Land. Jahrb. Suppl. 
72(1); 1-140, 1930. 


Z^rkva o Skolivych cinitelich kultuniieh rostlin v Bepublic 
deskoslovcnske v roce 1929. (Beport on the agencies injuri* 
ous to cultivated plants in the Bepublic of Czecho-Slovakia 
in 1929.) Ochrana Bostlin 10(1-2): 1-55, 1930. 

Vine mosaic notes. 


Wie bekaimft man die Mosaikkrankheit der Biibe? Sowjetsky 
Sacher No. 6/7, 1930. 


Plant pathology at the New York State Station. New York 
State Agrie. Expt. Sta. Ann. Bpt. p. 40-47, 1930. 

Brief notes on bean raspberry, potato and crueifer virus diseasea 


Plant pathology at the Wisconsin Station. Wisconsin Agrie. 
Expt. Sta. Bull. 410:40-42, 56-58, 1930. 

Account on some vims diseases of different plaata 


Physico-chemical study of viruses. Indiana Expt. Sta. Ann. 
Bpt. p. 62-58,1931. 

Beport of phydco-chemieal studies of viruses in ceoperalion vrlth 
the Department of Botany. 
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Achtung auf Schwarzbeinigheit, Mosaikkrankheit iind Blattroll- 
kraukheit. Osterr. Zeitschr. Kartoffelb. p. 66-67, 1931. 


Die neueren Untersuchimgeu von Quanjer fiber die Ursaohe 
der Blattrollkrankheit der Kartoffell und der Sorauer’sche 
Standpunkt. (The new investigations of Quanjer about the 
eaiise of the potato leaf-roll disease and the stand-point of 
Sorauer.) Ztschr. f. Pflanzenkrank. 17 : 244—253. 1931. 


Investigations on the spike disease of sandal. Bangalore, In¬ 
dian Jnst. Sci. 16 p., 1931. 


Proceedings of the conference on the spike-disease of sandal 
at the Indian Institute of Science. Bangalore, Indian Forest. 
67:215-233, 1931. 


Virus diseases of plants. Gard. Chron. 90:81, 1931. 


Virus diseases of the potato and their control. Scotland Dept. 
Agric. Leaflet 60:11 p., 1931. 

Popular notes. 


Aphides and “breaking” in tulips. Gard. Ghron. 90:1, 1931. 

Purification of plant viruses. Science n. s. 76(1968): 9-10, 
1932. 

A brief review of 0. G. Vinson recent work. 


The enzyme theory of vims diseases. Science Suppl. 76:9-10, 
1932. 

A brief review of C. G. Vinson work. 


Investigations of the spike disease of Sandal. Indian Inst. 
Sci. Bangalore, No. 4, 16 p.. No. 6, 18 p., 1932. 


Virus diseases of tobacco in Nyasaland. Nyasaland Dept. 
Agric. Bull. n. s. 15 p., 1932. 


“Eatahdin,” a new variety of mosaic resistant potato. Science 
n.s. 76(1938) : 12, 1932. 
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Investigations of the seventh spike conference held at the In¬ 
dian Institute of Science, Bangalore., on 25th April, 1932. 
Indian For. 68(9): 489-495, 1932. 

Insect transmission of spike disease. Nature 132(3337): 592- 
593, 1933. 

Note of a forthcoming paper hj M. Appana and (\ Dover on the 
subject. 

Varietal introduction in Puerto llico and the Philippines. In* 
temat. Sugar Joum. 36(415): 257-258, 1933. 

Brief review of a lecture by G. £. Chardon and a paper by J. J. 
Mirasol on the effect of tho introduction of immune or resistant sugar 
cane varieties to mosaic disease into Puerto Kico and the 1 hili])])ine 
Islands^ respectively. 

Anstead, B[tidolp] D[avld] 

Report on the operations of the Department of Afn^iculture 
Madras Precidcncy for the official year 1923-24. Report 
41, 1924. 

Moshic disease. Madras Dept. Agric. Bull. 92:13, 1928. 

Appel, [Friedrich Carl Louis] Otto 

Zur Kenntuis des Wundversehlnss bei den Kartoffeln. Ber. 
Deutseh Bot. Oeb. 24:118-122. 1906. 

TJeber die BlattroUkrankbeit der Kurtoffel. (On the leaf roll 
disease of potatoes.) Mitt. Kais. Biol. Anst. f. Land-u 
Forstw. 2:10, 1906. 

Die BlattroUkrankbeit der Kartoifel. (Potato leaf-roll disease.) 
Biol. Anst. Land-und Forst. Flugblatt 42:4, 1907. 

Aus der Geschichte der Kartoifelkrankheiten. (History of the 
potato diseases.) Biol. Anst. Land-und Forst. Heft 6:378, 
1907. 

-, A Kreits, Wilhelm 

Der Derseitige Stand unserer Kenntnisse von den Eiartoffel* 
krankheiten und ihrer Bekiimpfung. Mitt. Kaiserliche Biol. 
Anst. fur Land-und Forst. Heft 6, 31 p., 1907. 
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(Annual report of the Aesociation for Applied Botany.) Jah- 
resb. Vcr Angew. Bot. 6(42): 294, 1908. 

(Notes on the leaf-roll disease of potatoes.) Jahresh. ver. An- 
gew. Bot. 6:259-265, 1908. 

-, ft Kreiti, Wilhelin 

Die hauptsaehlichsten Kartoffelkrankheiten. Bins. Landw. Zli. 
28:150-151, 1908. 

Die Beschaifang von Saatkartoffeln in Biieksicht anf die Blatt- 
roll—^und Bingkrankheit. Jahrb. D. Landw. Gtes. 28:161, 

1908. 

Die Kartoffelemte in 1908. Und die BlattroUkrankheit (The 
potato crop in 1908 and the leaf-roll disease.) Ill. Landw 
Zeitung. 29:176-178, 1909. 

_, ft Kreits, Wilhdm 

Die BlattroUkrankheit der Eartoffel. (The leaf-roll disease of 
potato.) Mitt. Biol. Anst. Land-und Forest. 8:15-17, 1909. 

Die BlattroUkrankheit der Eartoffel (The leaf-roU disease of 
potato.) Biol. Anst. f. Land-und Forst. Flugblatt 8(42): 2, 

1909. 

_, ft Sobliimberger, Otto 

Die BlattroUkrankheit und unsere Eartoffelemten. (Leaf-roll 
disease and our potato crop.) Arbeiten der Deutschen Land- 
Wirst. QeseU. 190, 102 p., 1911. 

ft 

Zur Eenntnis der BlattroUkrankheit der Eartoffel (On the 
study of leaf roU disease of potato.) Mitt. Eais. Biol Anst. 
Land. u. Forstw. 11:13, 1911. 

-, ft- 

Die BlattroUkrankheit der Eartoffel (Leaf-roU disease of po¬ 
tato.) Mitt. Eaiserliche Biol Anst. Land-und Forst. 12: 
I4r-15, 1912. 

Leaf roll disease of potato. Phytopathology 6(3): 130-148, 
1915. 
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This paper is a totj general discuBsion of the virus diseases of the 
potato, giving symptoms and other information T^hich ^as written 
before the full development of the virus theory. 

_ , & Schlumberger^ Otto 

Die Blattrollkrankheit der Kartoffel. (The leaf roll disease 
of potato.) Mitt. Biol. Anst. Land-ond Forst. 15:8-11, 1916. 

Die Mosaikkrankheit der Kartoffel. (The mosaic disease of 
potato.) Deutsche Landw. Presse 51:527, 1924. 

Die zur zeit wichtigsten Karloff el krankheiten. (The most im¬ 
portant potato diseases of the present day.) Deutsch. Landw. 
Presse 52(7): 75-76, 1925. 

Gelfleckigkeit der Kartoffelstanden. (Yellow spotting of po¬ 
tato foliage.) Deutsche Landw. Presse 53(17) :209, 1926. 

A doseription of tho diseased plants. 

Neue Erfalimngen und Forschungen auf dem Oebiete der 
Biibenkrankheiten. (New experiments and investigations in 
the beet disease field.) Deutsche Zuckerindust. 31:845-849, 
1939. (Bev. Appl. Myeol. 9(3): 153, 1930.) 

_, ft Schlumberger, Otto 

Die Blattrollkrankheit und unsere KartoffK.leruten. (Leaf-roll 
disease and our potato crop.)3 cartes, 102 p., Berlin, Paul 
Parey, 1931. 

Vitality and vitality determination in potatoes. Phytopathol¬ 
ogy 24(5): 482-494, 1934. 

Brief introductory, general eonsiderationB about degeneration dis¬ 
eases of potatoes. Discussion of Bechhold and Erbe copper method 
and Watenberg & Hey's potentriometric method of evaluation of crop¬ 
ping values. 

AppleaDoan, Obarles 0[nrBl] 

Special growth-promoting substances and correlation. Science 
n.s. 48:319-320, 1918. 

Arango, Bodolfo 

La enfermedad de las rayas amarillas, o mosaico de la cafia 
de azdear. (The yellow stripe disease or mosaic of sugar 
cane.) La ^acienda 16(4): 106-109, 1921. 

A popular diieuiaion of the subjeet. 
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AroeneaiiXi G[eorge], Stockeii L S. Bidand, B. B., ft Kr umbh a aT i 

0 . 0 . 

Variety tests of sugarcanes in Louisiana during the crops year 
1931-32. U.S.D.A. Circ. 298, 31 p., 1933. 

The great lose ($100,000,000) in the last ten jeare dne to moiato 
disease of sugar cane in Louisiana is attributed the authors to the 
absence of resistant varieties adapted to local conditions. Other val¬ 
uable data in regard to mosaic resistance of some sugar-cane varie¬ 
ties under Louisiana conditions is given. 

Arendsen Hein, 8. A. 

(Information in regard to the yellow stripe disease of sugar 
cane.) Arch. Java Suikerind. 1:215-216, 1893. 

Gele Strepenziekte (Yellow stripe disease.) Arch. Java Suik¬ 
erind. 1:205, 1894. 

_, ft Wakker, Jan H[6ndrik] 

Enqucte amstret de gele strepenziekte. (Sirmposium concern¬ 
ing yellow stripe disease.) Arch. Java Suikerind. 2; ^-84, 
1894. 


Ilypotliesen eu ervarmg omtrent de sereli ziekte. (Hypothesis 
and experiences about the sereh diseabe.) De ludische Mer- 
euur, Amsterdam, 1905. 

Arthur, J[ohn] M[orris] 

Killing of plant tissue and mosaic virus as related to wave* 
length in the ultra-violet region. Amer. Joum. Bot. (Ab¬ 
stract) 16:623, 1928. 

-, & Newell, J[olm] M[ackiiitosh] 

The killing of plant tissue and the inactivation of tobacco mo¬ 
saic virus by ultra-violet radiation. Amer. Joum. Bot. 16(5) : 
338-353, 1929. (Contr. Boyce Thompson Inst. Plant Bes. 2: 
143-158, 1929.) 

This paper jdvee the reenlte of experimental work to determino the 
effort of ultra-violet radiation on both host and mosaic vima 

Arthur, J[o8eph] Opiarles], A BoUey, H[eiiry] L[uke]. 

Bacteriosis of carnation. Indiana Agrie. Expt. Station. BulL 
59, 40 p., 1896. 

This is the so-called yellows disesse of eamatioiis which is probably 
a virns disease. The author at first believed it to be dne to baeteria 
and later to insects, such as aphids, thrips and red spider. 
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Artwfliwagvr, Bnut F[riedilch] 

Histological studies on potato leaf-roll. Joum. Agric. Bes. 16: 
659-570, 1918. 

Typical leaf roll plants do not always show necrotic conditions. 
Plants affected with other troubles may show pathological ehanges 
the phloem. Gives a very thorough discussion of phloem necrosis. 

Occurrence of phloem necrosis in leaf roll tubers. Phyto¬ 
pathology 12(4); 193-194, 1922. 

The necrosis increases with the growth of the shoots. 

Occurrence and significance of phloem necrosis in the Irish po¬ 
tato. Journ. Agric. Bes. 24(3): 237-245, 1923. 

Gives the results of histological studies on plants with this diseare. 


Studies on the potato tuber. Joum. Agric. Bes. 27 (11): 810- 
835, 1924. 

The author does not discuss virus diseases but the paper is of 
interest to students of these maladies because of the explanation of 
jieculiar protozoan-like structures of cytoplasmic origin which some 
workers have believed to be protozoa and the causes of virus d i seases. 

Zahlu, d[ 7 dn« 7 ] F[Tand8] 

Leaf roll disease of Irisb potatoes. Jamaica Journ. Agric. Soc. 
23:44-46, 1919. 

A comment on Wortley’s paper (Phytopathology 8: 607-529| 1918.) 
The author recommends preventive methods especially rogning. 

Mottling of yellow stripe disease of sugar cane. Jamaica Joum. 
Agric. Soc. 28:344-^47, 1919. 

A compiled account of this disease now prevalent in Puerto Bico 
and Southern United States. Description of damage, symptoms, distiip 
bution, varieties attacked and control means are given. The disease 
is not known in Jamaica. 

Diseases of plants—Sugar cane. Jamaica Dept. Agric. Ann. 
Bpt. 1920:26, 1920. 

Brief reference to sugar cane mofHuc. First record in Jamaica. 


The mosaic, mottling or yellow stripe disease of sugar cane. 
Jamaica Dept. Agric. Leaflet, 13 p., 1920. 

Popolar. 
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Plant diseases.—^The mosaic disease of canaT Agric. News 
(Barbados) 20(496): 142-143, 1921. 

A popnlar disenasioii of ngar ease moaaie. 

A case of simple cure. Trop. Agric. (Trinidad) 1(4): 62-68, 

1924. 

A review of Dr. G. Wilbriak’s paper in Ardi. Java Snikeriadna 1: 
in 1928. 

Obscure plant diseases of widespread occurrence. Sugar cane 
mosaic. Beport of Proc. Imp. Conf. London p. 122-131,1924. 
(Bev. Appl. Mycol. 4(7): 442, 1925.) 

Behavior of some varieties of cane to mosaic disease in the 
Hawaiian Islands. Trop. Agric. (Trinidad) 2(6): 132-134, 

1925. (Bev. Appl. Mycol. 6(1): 3, 1926.) 

A review. 

Three serious cane diseases not yet reported from the British 
West Indies. Proc. Ninth West Indian Agric. Conf. p. 84- 
89, 1925. 

Araneidn, Bjlvestre 

Mosaic disease and its effect in the sugar industry in the Philip¬ 
pine Islands. Philippine. Agric. Bev. 18(1): 83-38, 1925. 
(Sugar 28(2): 79-80, 1926.) 

Sugar-cane growing in the Philippines. Methods of cultivation 
and fertilization, varieties of sugar cane in use.—^Insect pests 
and diseases. Facts About Sugar 21(17): 394r-396, 1926. 

Atanasoff, D[iniitr] 

(A study into the literature on stipple-streak and related dis¬ 
eases of potato.) Meded. Landbouwhoogeschool (Wagenin- 
gen) 26(1): 1-52, 1922. 

(Stipple-streak of potato.) Meded. Landbouwhoogesdiool 
(Wageningen) 24(5): 1-32, 1922. 

Dioenarion of the importanee of the diseaw, deseribei the symptoms 
and gives the results of inoenlatioB esperiments. 
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(Stipple-BtPcak of potato.) Rpt. Int. Conf. Phytopathology 
and Econ. Entom. 32 p., H. Veeman & Sons, 1923. 

A record of tranBmisBioii of this dieeaee by inoenlation and by aphids. 

Methods of studying degeneration diseases of potato. Phyto¬ 
pathology 14(11): 521-533, 1924. 

A dieensBioii of the confusion among workers and Buggestions for 
an improvement of methods 

New studies on stipple-streak disease of potato. Phytopathol¬ 
ogy 15(3): 170-177, 1925. 

A study on masked carriers, of the vims diBeases. 

(The stipple-streak disease of potato. A complex problem.) 
Bull. Soe. Bot. Bulgarie 1:43-52, 1926. 

The author gives the result of several ezx>eriments which show that 
plants may have virus diseases without showing symptoms. He believes 
that his work may explain the results obtained by Johiison by inoculat¬ 
ing plants with juice from apparently healthy potatoes. 

Sprain or internal brown spot of potatoes. Phytopathology 
16(10): 711-722, 1926 

The author gives a discussion of this disease and the results of 
experimental work which lead to the belief that it is caused hy an 
unknown organism. 

Net-necrosis of the potato. Phytopathology 16(12): 929-940, 
1926. 

The author gives a review of the literature, a very complete descrin- 
tion and the results of experimental work which he summarises as fol¬ 
lows: ' ‘ Net-necrosis is a tuber symptom, not of leaf roll, but Aueuba 
mosaic. Spindle sprout, supposed by some to develop on those potato 
tnbers affected with leaf roll and with net-necrosis, has no relation 
to leaf roll.” 

Le ‘‘net necrosis'' et “stipple straak" sur le pomme de terre. 
(Net-necrosis and "btripple-streak of the potato.) UniT. Sofia 
Yearbook 1925-26, 4:1-6, 1926. 

A preliminary report in which the author states that the net-necrosla 
of W. A. Orton differs from the necrosis associated with leaf roSL 
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Mosaic disease of flower bulb plants. Bull. Soe. Bot. Bulgarie 
2:51-60. 1928. 

This paper givea a list of siueeptible bulb plants, symptons and otter 
data. 

(Tobacco diseases.) Sofia Govt. Print. Off. 140 p., 1930. 
Brief statement of mosaic disease. 

Plum pox: A new virus disease. ITniv. Sofia Faculty of Agric. 
Yearbook 1932-33:11, 1933. 

Bitter jiit of apples: A virus diseasef Yearbook of the Uni¬ 
versity of Sofia, Fact. Agric. 1933-34, 12:31-67, 1934. 

A very thorough account of the subject and experimental evidence in¬ 
dicating that the diseases is caused by a virua 

(Ts bitter pit of apples a virus disease!) Phytopath. ZeidShr. 
7(2):14!>-168, 1934. 

Tn thin article the author gives evidence vhich tends to show that 
bitter pit of apples is a virus disease. 

Virus diseases of plants; A bibliography lloudojnk Print. Co. 
Sofia. 219 p. 1934. 

A bibliography giving a list of about 8,724 titles of papers in 
which virus diseases and similar maladies receive attention. 

Atwood, 0[eorge] GCrey] 

Peach yellow aud little peach. New York Dept. Agric. Bull. 
61:1719-1742, 1914. 

Auehinleck, C. G., A Orispeyn, 0. P. 

Observations on the occurrence of bunchy top disease of plan¬ 
tains. Ceylon Dept. Agric. Yearbook 1925:33-35, 1926. 

A record of treatments given before the cause of this disease was 
determined. 

Aumiot, J[ust] 

Experiences de rejeunissement et de perfectionnement de la 
pomme de terre. (Experiences on the rejuvenation and im¬ 
provement of the potato.) Rev. G4n. Bot. 33:183-189, 244- 
263, 1921. 
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Avania-Saec&, SoBario 

Algimafl das moestias cryptopramicas do tabaco Nicoiia/na to- 
bacwm. (Some of the cryptogamic diseases of tobacco Ni- 
cotiana tdbacum.) Bol. de Agric. Sao Paulo. Brasil, 23(7-8); 
201-268, 1922. 

Sobre a presen^a de iiin proto/oario uos tecidos da cauua de 
assuear ataeadas pelo “‘mosaico”. (On the presence of a 
protozoa in tissiu* of eane attacked by mosaic.) Bol. de 
Agric. Sao Paulo, Brasil. 27(8-9): 188-204, 252-273, 303-319, 
388-4198, 1926 ; 28:173-182, 1927.) 

A hifltolo^ieal Htudy iu uliicli the author iloBPrihes a protozoan living 
in (Jispanprl ^ilantR. The author helievpq thie organism to be the eaiisal 
agent. 

Badami, B. S. B., & Iyengar. G. 8. K. 

The bio-clieiiiistry of the spike disease of saiidaJ {Sanialunt 
album Linn.) I. Note on the influence of chlorine on starch 
accumulation in disease. II. The role of manganese in health 
and disease. Mysore Sandal Spike Invest. Committee. Bull. 
2, V2 p., 19:^2. 

^ Report of Rtudies on the compohition of healthy and Hjiike diHcased 
Handal (Santalimi Album Ia.) loaves. A lo^v chloride concentration eo 
exist with an excess of starch and a r©lativ» ‘v increased diestatic ac¬ 
tivity in diseased leaves. In regard to manganese the authors declare 
that spike disease is not dne to a luck of it. 

Bailey, Irving W[idiner] 

Slime bodies of Hobina pseudo-acaria. Phytopathology 13(7): 
832-333, 1923. 

Micro jircjiarations of the i»liloein of tissue of Bohma pnt utio-oenria 
showed slime bodies described by Strasburger. They me similar to the 
bodies described by Nelson as associated with mosaic. 

Bailey, L[iberty] H[yde] 

Some troubles of 'winter tomatoes. Cornell TTniv. Agric. Expt. 
Sta. Bull 43:149-158, 1892. 

A description of winter blight of tomatoes which is *now m*ognbod 
ns a virus disease. 


Peach yello'ws. Cornell TTniv. Agric. Expt. Sta. Bull. 26, 1890. 
Bull. 75:383-403, 1894. 

Gives a description and a discussion. 
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Baiflsac, LobIb 

La cane a sucre eat encore indemne de mosaique & Maurice. 
(Sugar cane still unaffected by mosaic in Mauritius.) Rev. 
Agric. L’De Maurice (43): 7-10, 1929. 

Bakke, A[rthiir] L[awrenoe] 

The comparative rate of desiccation of tubers from normal and 
diseased potato plants. Phytopathology 9(12): 541-^6,1919. 

This ]>a|)er is a record of physiological studies which the author sum¬ 
marizes as follows: 

(1) Curly-dwarf potato tubers on being desiccated leadi equilib¬ 

rium with evaporating power of the air before normal po¬ 
tatoes of the same variety. 

(2) The diseased tubers contain more suberin at the start, but 

later fissures are developed which cause the eurly-dwaxf 
tubers to reach their equilibrium earlier. 

(3) Curly-dwarf potatoes which are completely dried, on being 

placed in water show a greater absorption than desiccated 
normal tubers similarly placed. 

Bald, J[a 2 ne 8 ] 0[rieve,] ft Samud, 0[eoffrey] 

Invest] gations on the spotted wilt of tomatoes II. Australian 
Council for Sci. & Indus. Res. Bull. 64, 24 p., 1931. 

_ft_ 

Some factors affecting the inactivation rate of the virus of 
tomato spotted wilt. Ann. Appl. Biol. 21(2): 179-190, 1934. 

The authors state that the inoculum of tomato wilt when stirred in 
the process of inoculation lost its virulence more rapidly than when 
left undisturbed and that the rate of inactivation was increased by 
bubbling air through it. The exclusion of free nitrogen in the bub¬ 
bling air process practically does not interfere with the rate of inac¬ 
tivation. The authors give the results of six reducing agents tested, 
(sodium sulphite, sodium nitrite, ferrous sulphate, tannic acid, hydro, 
quinone acid, cysteine hydrochloride), and discuss thorn. 

Ball, E[lmer] D[arwin] 

The leafhopper of the sugar-beet and their relation to the 
curly-leaf conditions. IJ.S.D.A. Br. Ent. Bull. 66:32-62,1910. 

The beet leafhopper and the curly-leaf disease that it transmits. 
Utah Agric. Bxpt. Sta. Bull. 166, 56 p., 1917. 

A review of the literature on the curly-leaf and the beet leaf-hopper. 
Gives the symptoms and distribution and expresses the opinion that 
the insects are the cause of the disease. 

Barber, 0[harle8] A[lfred] 

Report on spike disease in Coorg. Indian For. 29:21-31, 1903. 
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The mosaic or mottling disease of sugar cane. The main facts 
of the case to date. Int. Sugar Joum. 28(265): 12-19, 1921. 

A review of tho stadiee on sugar cane mosaic by .lohnson, Grey, 
Edgorton, Earle, Fawcett, Btevenson and Brandes. 

On insect transmission of mosaic, especially in Java. Int. Sugar 
Joum. 25(295): 346-351, 1923. 

Berview of Dr. G. Wjlbrink’s paper in Meded. Proefst. Java Sul- 
kerind. 10, 1922. 

La situaci6n actual en relaeion con el matizado en Cuba. (The 
present pohitiou as regards mosaic in Cuba.) Bev. Agric. 
Puerto Bico 13(4): 265-272, 1924. (Int. Sugar Joum. 26 
(309): 469-473, 1924.) 

An account of the present status of the literature on the subject 
with a discussion on the disease. 

The influence of mosaic on yield in Louisiana. Int. Sugar 
Joum. 26(311): 581-582, 1924. 

Berview of Brandes’s paper in Facts About Sugar 18(26): 610-611, 
1924. 


Experimental Agriculture in Jamaica. The campaign against 
mosaic. Int. Sugar Journ. 26(309) : 474-^76, 1924. 

Account of the position of sugar cane industry in Jamaica in regard 
to sugar eane mosaic disease and campaign to eradicate it. 

Streak disease of IJba cane in Natal. Int. Sugar Joum. 27 
(321): 472-479, 1925. 

Beview of Mr. Storey's pajwr on the subject in Bpt. Proc. Imp. Bot. 
Congr. p. 132-144, 1924. The author gives a review of our knowl¬ 
edge of this disease, including history, gymptoms, range of eileeti 
(susceptibility in varieties and wild grasses), and transmis-iion. 

The Coimbatore cane seedlings in Bihar. Int. Sugar Joum. 28 
(326): 75-77, 1926. 

The Havana Conference on cane diseases. Inter. Sugar Joum. 
30(359): 575-582, 1928. 

A record of the discussion on diseases of sugar cane. The greater 
part of the discussion was devoted to mosaic disease of sugar cane. 
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Baribean, [Charles Henri] B[emard] 

La mosaique de la pomme de terre. (The mosaic of the po> 
tato.) Scie. Agric. 1:181-183, 1921. 

Barker, H[enr 7 ] D., ft Neal, D. 0. 

Plant diseases in Mississippi during 1923. Quart. Bull. State 
Plant Board Mississippi. 3(1): 13-33, 1924. 

Popular notea on sugar eane, potato and sweet potato monie. 

Plant diseases and pests in Haiti. Int. Bev. Sci. & Praot. 
Agric. n.H. 4(1):184r-187, 1926. (Rev. Appl. Mycol. 6(9): 
583, 1926.) 

Barreto, B[raulio] T. 

Algo sobre la extirpaeion del luatixado. (Facts on mosaic erad¬ 
ication.) Rev. Agric. Ooiu. & Trab. (^uba 7(4): 12-13, 1924. 
(Agrieultura 2:8-9, 1924.) 

La sitiiaeioii de la eiiferinedad “Mosaico” eu la ProvinWa de 
('amagiiey. (Mosaic disease situation in the Province of 
Oamagiiey.) Agrieultura 1:150-152, 1925.) 

Barms, M[ortim«'] F[ranklin] 

Physiological diseases of potatoes. Quebec Soc. Prot. Plants 
9tli Ann. Rpt. 1916-17:4.5-.53, 1917. 

Potato mosaic and certitied seed. Potato Mag. 4:13-14, 1918. 
Tojiniar 

fU 

-ft Ohupp, Charles D[ayid] 

Yellow dwarf of potatoes. Phytopathology 12(3): 123-132, 
1922. (Abstract.) 12(1): 39, 1922. 

A description of the disease which is new. 

-- ft- 

Potato diseases and their control. New York State Agric. Coll. 
Ext. Bull. 135, 123 p., 1926. 

A popular publication giving good deacriptiona. 

Barss, H[owBrd] P[hmip8] 

International potato disease conference. Potato Mag. 2(2): 6- 
6, 27-30, 1919. 

Brief discussion, ehledy on leaf roll, mosaie and spindling spront 
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Bean blight and bean mosaic. Oregon Agio. Expt. Sta. Bpt. 
Dept. Bot. & Plant Path., Crops Pest & Hort. Bpt. 8:192- 
196, 1920. 

Notes on bean moBaio. Recommendations, for the control of the 
disease. 


Bean mosaic. Oregon Agric. Expt. Sta. Crop Pest & Hort. 
Bpt. 8(1915-1920): 195-196, 1921. 

Brief notes on the occurrence of this disease in Oiegon. The au¬ 
thor states that the disease is produced (mosaic) by the presence of 
some organism so minute timt it cannot be detected by the highest 
powers of tho microscope. Some control measures are given. 

Barton-Wright, Eustace, & Me Bain, Alan 

Studies in the physiology of the vims diseases of the potato: 
A comparison of the carbohydrate metabolism of normal with 
that of leaf roll potatoes. Trans, lioy. Soe. Edin. 57(11): 
309-,S49, 1932. 

A \ 0 ry (IctMiled account oi the authors' o>I>eiiineiitH and observation, 
under control conditions, about tho formation ot and the nature of 
tianslocalor} sugars in lieaJthy and loaf roil potutoes. The diseast* was 
transmitted by means of Myaus juartticae successfully in all cases. 

Beoent advances in botany. Chapter 9. Virus diseases of 
plants. Philadel])hia 1922. (Phytopathology 22(11) :929> 
932. 1932.) 

_ & Me Bain, Alan 

Possible eheinieal nature of tobacco mosaic vims. Nature 182 
(3348) : 1003-1004, 1933. 

Tu this short ])aper the authors report their observations while study¬ 
ing JohiiRou’s No. 1 tobacco mosaic. They describe the several reac¬ 
tions obtained and as conclusions, th^ found a white crystalline com¬ 
pound containing no nitrogen and yet highly infectious i^hich is con¬ 
sidered by the wliters to preclude tho ‘‘living entitytheory of 
the tolnicco mosaic virus, lii its precipitation with safranin it shows 
affinities with the proteolytic enzymes. 

- & - 

Studies in the physiology of the virus diseases of the potato. 
II. A comparison of the carbolfydrate metabolism of normal 
with that of crinkle potatoes; together with some observa¬ 
tions on carbohydrate metabolism in a “ carriervariety. 
Ann. Appl. Biol. 20(4): 526-548, 1933. 

Contmuatiou of previous work. The present investigation was son- 
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eerned with the formation of earbolqrdrateB in healtbj and erinUe in¬ 
fested potato plants, and the natnre of sugar or sugars in transport. 
A series of observations were also made to determine whether there 
were any differences in the carbohydrate metabolism when a latent 
vims (paraerinUe) was present in a variety. 


Studies in the physiology of the vims diseases of the potato. 
III. A comparison of the nitrogen metabolism of normal 
with that of leaf-roll potatoes. Ann. Appl. Biol. 20(4): 549- 
589, 1933. 

Continuation of prendons work. The present investigations is con¬ 
cerned with the differences between the nitrogen metabolism of healthy 
and leaf roll affected potato plants 

Bandja, E[diiard] 

Hospodarska Fytopathologie. Dil 1. Prednasky o chorobach 
hospodarskych rostlin. (Agricultural phytopathology. Part 
1. Lectures on diseases of agricultural plants.) Brno. Bol- 
nicka Tiskama (Agricultural Press) 327 p., 1929. 

Second part on virus diseases. 

Fytopathologicke posnamky V. (Phytopathological notes V.) 
Ochrana Rostlin 9(5-6): 108-128, 1929. (With German sum¬ 
mary.) 

Phytopathologicke poznamkj’- VII. Ochrana Rostlin 11(6): 178- 
197, 1931. 

Studios on virus diseaMS of the following crops: soybean, plum, 
apricot and peach. 

Bsur, E[rwin] 

Zur Aetiologie der Infcktiose Panachierung. (About the etiol¬ 
ogy of infectious variegation.) Ber. Deutsch. Bot. Ges. 22 
(8): 453-460, 1904. 

TJeber die infektiosc chlorose der malvaeeen. (About the in¬ 
fectious chlorosis of Malvaceae.) Sitzungsb. Elg. Preuss. 
Akad. d. Wissensch. Bd. 1, p. 11-29, 1906. 

The infections chlorosis of the Abntilon is latent and develops under 
favorable conditions. Transmitted by grafting. 

Weitere Mitteilungen fiber die infeetiose Chlorose der Malva- 
ceen und fiber einige analogen Erseheinungen bd Liguttrum 
und fjobumum. (Further information on infectious chlorosiB 
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of Malvaceae and on several similar chlorosis appearing on 
lAgiuirvm and Lahurnutn.) Ber. Deutsch. Bot. Gtes. 24:416- 
428. 1906. 

Vber infectiose Chlorosen bei Ligusirvm, Labwnvm, Frctxinus, 
Sorhus, nnd Ptelea. (About infectious chlorosis on Ligus- 
trum, Laburnum, Frarinus, Sorbus, Ptelea.) Ber. Dentsdi. 
Bot. Oes. 26(7): 410-413, 1907. 

The TariegatiosB on many plants is dne to infections chlorosiB as 
proved by grafting. 

Bemerkungen zur der arbeit: H. Lindermuth, Stndien iiber 
die sogennannte panaschure und iiber einige begleitende 
erscheinungen. (Observations on the work: H. Linder¬ 
muth, Studies on the so-called variegations and some accom¬ 
panying phenomena.) Land. Jahrb. Bd. S7(5): 895-897, 
1908. 

Ueber eine infecktiose Ohlorose von Euonymous japonieut. 
(On an infectious ehlorosiR on Euonymous japonicus.) Ber. 
Ddutsch. Bot. Ges. 26(18); 711-713, 1908. 

Ohlorosis of Ewnymous japonicus argenteo-marginatus is not In- 
foctions but that of E. japonirus aureo-margi,, tus is infections. 

Das wesen und die Erbliehkeits-verhaltnisse der “Varietatea 
albo morginatae hort. von Pelargonium Zonale. (On the na¬ 
ture and hereditary conditions of the horticultural variety 
albo marginaiae of the Pelargonium Zonale. Zeitschr. Ind. 
Abst. Vererb. 1:330-351, 1909. 

Zur aetiologie der infektiosen panaschierung. (On the etiology 
of infectious variegations.) Bot. Ges. 22:453-460, 1904. 

Bawden, F. 0. 

A study on the histological changes resulting from certain vims 
infections of the potato. Prodi Boy. Soc. London, ser. B. 
109:74-85, 1932. 

The author deseribes three typee of neerosis—(1) acroneeroeis, (8) 
aeropetal neerosiB and (9) leaf roll neerosis which is Quanjer’s phloem 
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Infra-red photography and plant virus diseases. Nature 182 
(3326): 168, 1933. 

The anther deaeribes the reenlte of his experiments and observations 
in infra-red pbotognpbjr of virus diseased plants. 

Bsjoa, H. P. 

Virus diseases of bacteria, plants and vertebrates. Journ. 
Trop. Med. & Uyg. 29(2): 17-37, 1926. 

Beale^ Helen Purdy see Purdy, lleleu Alice p. 297. 

Beaumont, A[lbert,] & Hodson, W[illiam] E[dgard] H[umplir 4 y 8 ] 

Kixth Annual lieport of the Kealc-Huyme Agricultural College, 
NeM’ton Abbott, Devon, for the year ending September 30, 
1929. 

Virus diseahcs of potatoes are discussed. 

Beauverie, J[ean Jules] 

Da Maladic de la pomine de terre: ‘‘Enroulement et mosalque." 
(The ])Otato disease: ('uri and mosaic.) Bev. Gen. ^ci. 82 
(6): 175-182, 1921. 

(juelques as)>eets de la degeneresceuce des plantes, applications 
au parasitisnie. (Home aspects of plant degeneration, ap¬ 
plications to parasitism.) Rev. Gen. Bot. 40:206-225, 264- 
276, 1928. 

Beauverie, Marie-Antoinette 

Les maladies a virus d ’apres les travaux recents. (Recent work 
on virus diseases.) Rev. Bot. A|)pl. & Agric. Colon. 8(80- 
81): 1-12, 334-339, (82): 404-410, 1928. 

A review of work. 

Les maladies a ultravirus des plantes. (The ultraviruses dis¬ 
eases of ])lants.) Ann. ser. Bot. & Agron. Tuuisie 9(1-2): 
1-173, 1932. 

A very eomprehensivo dihcussios of tho snldeet subdivided into nine 
aspeets. Tt is followed by a bibliography of 762 titles. 

Bechhold, H., A Sohlesingur, BL 

Griisse von virus der mosaikkraukheit der Tabakpflanze. Pby- 
topath. Zeitsehr. 6(6): 626-631, 1933. 

Beckwitb, OCharles] S[teward,] A Hutton, S[idnqr] B. 

Cranberry false blossom and the blunt-nosed leafhopper. New 
Jersey Agric. Expt. 8ta. Bull. 491, 16 p., 1929. 
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Thig disease has been known in New Jersey since 1915 and bas 
become abundant since 1920. The authors give a description of the 
diseased plant, the life history of the insect and methods of control. 

Cranberry false blossom. New Jersey Agrie. Expt. Sta. Circ. 
275, 4 p., 1933. 

Popular information about cranberry false blosson in New Jersey, 
which is becoming a very serious disease in the State. The author 
formulates, as means of control, the flooding and hpraying of the 
bogs to eliminate the insect carrier, the blunt nosed leathopper 
(Eu8cel%8 atriaivkut), 

Bedson, 8. P., & Bland, J. 0. W. 

A simple method for determining the electrical charge carried 
by virus particle. Brit Joum. Expt. Path. 10:67, 

Behrenz, J[ohanne8] 

Weitere Beitrage zur Kenntnis der Tabakspflanze. Land- 
wirstch. Versuch. 62:214r^32, 1896. (Justs Bot. Jahresb. 
(Kcv.) 28: 1900. Zeitscher. f. Pflanzonkh. 10:192-193, 
1900.) 

Beijerinck, M[artinus] W[ill6m] 

Ueber ein Contagium vivum fluidum als Ursache der Flecken- 
krankheit der Tabaksblatter. (About the ''Contagium vivum 
fluidum” as the cause of leaf-spot disease of tobacco leaf.) 
Verhandel K. Akad. Wetensch. Amsterdam^ Sect. 2, deel 6, 
(5); 1-22, 1898. (Centr. Bact. II Abt. 6:27-33, 1899.) 

Over een contagium vivum fluidum als oorzaak van de Veeck- 
ziek te der Tabakblanden. (About the "Contagium vivum 
fluidum” as the cause of leaf-spot disease of tobacco.) Verlag 
Koninkl. Akad. van Wetensch. te Amsterdam, Wis. en Na- 
tuurk Afd. van Zaterdag 7(6): 229-235, 1898. 

Bemerkung zu dem Anfsatz von Herr Iwanowski Tabaksplanze. 
Cent. f. Bkt. 26:310-311, 1899. 

De I’existence d’ un contagieux vivant fluide agent de la Nielle 
des feulles de Tabac. (About the "Contagium vivum 
fluidum” as the cause of leaf-spot disease of tobacco.) Achiv. 
Neerland des Sc. Extractes et Nat. ser. 3:164-186, 1899. 
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Tiber ein EontaKium vivam flaidum als TJraaehe Flekenkrankheit 
der Tabaks-blStter. (About the “Contagium Tivum fluidum’' 
as the cause of leaf-spot disease of tobacco.) Gentr. BakL 
Abt. n, 37-93, 1899. 

Beke, L[adi8laus] Ton 

Beitr&ge einer Blattrollkrankbeit der Eartoffelpflanze. (Con¬ 
tribution to leaf roll disease of the potato.) Jahresb. Yer. 
Angew. Bot. 10:145-155, 1912. 

Bell, A[rthur] F[raiik] 

Cane diseases m Louisiana and West Indies. Australian Sugar 
Joum. 18(10): 601-607,1927. (Louisiana Planter (Abstract) 
78(8): 147-148, 1927.) 

Report of the sugar pathologist. Queensland Bur. Sugar Bxpt 
Sta. Ann. Bpt. 28:10-13, 1928. 

A brief note on inepeetlon for Fiji and moaaie of sngw oaao. 

The distribution of sugar cane mosaic. Ref. Book Sugar Li- 
dustry of the World 7:31-82, 1929. 

'Report of the reenlts of the obeervatione made by the author dnr- 
ini; 1924-1028, while yieitinK the moet important sugar eane prodneing 
centere. Conrlndee by ineerting a list of the seven major diseases of 
sngar eane with their geographical distribution. 

Work of the Division of Pathology. Queensland Br. Sngar 
Expt. Sta. Ann. Rpt. 30:36-41, 1930. 

The author states that Fiji disease is prevalent in the Bunderberg 
area. Gives some Coimbatore eanes as snseeptible to mosaic. 

The Fiji disease menace in Southern Queensland. Queendaad 
Agric. Joum. 38(5): 417-420, 1932. 

A brief history, description of symptoms and method for eontrel. 

Dwarf disease of sugar-cane. Queensland Br. Sngar Expt. Sta. 
Div. Path. Bull. 8 :3-12,1932. (Farmers’ Bull. 8 , 8 p., 1938.) 

A very complete description of this sew vims disease. 

BenedEc, F. 

Proefhemingen ter bestrijding der “sereh”. Semarang. 27 p., 
1890. 
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Is het mogetijk nit typisphe “sereh” stekkengezond suikerriet 
te telenf Mcded Proefstat Midden-Java te Semarang 10 p. 

1890. 

De bestrijding der onder der naam “sereh” saamgevatte ziekte- 
verschijuselcn van het Suikerriet. Semarang 16 p. 6 Sept. 

1891. 

“Sereh”. Ondcrzoekingen eu beschouwingen over oorzaken en 
middelen. Meded. Proefstat. Midden-Java 6:61-94, 1893. 

Bennett, 0[arli7le] W[ilson] 

Disease control in black raspberries. Michigan Agric. Ezpt. 
Sta. Quart. Bull. 6:12-14, 1923. 

Popular. 

Peach yellows and little peach situation in Michigan. Michigan 
State Hort. Soc. Ann. Bpt. 66:187-196, 1926. 

Popular. 

Virus diseases of raspberries. Michigan Agric. Ezpt. Sta. Tech. 
Bull. 80, 38 p., 1927. 

The author discuBees the history, oconomic imjwrtanco auj );ivos 
symptoms of the diseasoB. Also the results of extensive experimentai 
work on dissemination whirh is by AmpJtorophora rubi and Aphis nthi- 
philo. 

Some raspberry mosaic symptoms. Phytopathology (Abstract) 
18(1): 89, 1929. 

E\irther observations and experiments on the curl disease of 
raspberries. Phytopathology 20(10); 787-802, 1930. 

From experiments the author concludes that there are tuo viruses 
(Alpha and beta) responsible, aeoording to variety, for earl disease 
of raspberries. 

Farther observations and experiments with mosaic disease of 
raspberries, blackberries and dewberries. Michigan Agrie 
Expt. Sta. Bot. Sect. Tech. Bull. 125^ 1932. 

Description of the genckral types of bramble mosaic. Oondderation 
about insect vectors and their behavionr. 
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Berg. A. J. J. 

Over den invloed eener warmwaterbenbandeling op de kieming 
van reetstekken. Arch. Suikrind. Nederl. Tndie. 84(8): 8Sr 
89, 1926. 

Bergman, H. F., A Tmran, W. E. 

An apparent case of transmission of cranberry false blossom 
through a natural graft. Phytopathology 28(8): 670-672, 
1933. 

The author deBcribea a ease of apparent tranamiaaion of cranberry 
falao bloaaom through a natural graft which up to this date was prac¬ 
ticable only with the aid of the leafhopper Ophiota striatula. 

Berkeley, G[arven] H[iigh] 

Report of the Dominion Field Laboratory of Plant Pathology, 
St. Catherine, Ontario. Dept. Agric. Expt. Farms, Div. 
Ann. Bpt. 1928:16-20, 1923. 

A report on the virus diseases of raspberries. 

__ A Jackson, A[ngns] B. 

Raspberry diseases. Phytopathology (Abstract) 14:347, 1924. 


Studies in raspberry diseases, mosaic, leafcurl, rosette and 
wilt. Canada Dept. Agric. Pamphlet n.s. 72, 15 p., 1926. 

Report of the Dominion Field Laboratory of Plant Pathology, 
St. (’atherine, Ontario. Dept. Agric. Expt. Farms, Div. Bot. 
Ann. Rpt. 1926:59-102, 124-130, 1927. 

Tomato diseases. Canada Dept. Agric. Div. Bot. Bull. 16, 1927. 

Studies on tomato streak. Sci. Agric. (Canada) 7(6): 210 
223, 1927. 

Strawberry mosaic. Canada Dom. Bot. Bpt. 1927:128-130. 
1928. 

Streak disease of the tomato. Ontario Dept. Agric. Atin. Bpt. 
Yeg. Growers’ Assoc. 26:52-59, 1930. 

Diseases of the raspberry. Canada Dept. Agric. Pamphlet n s. 
120, 23 p., 1930. 
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A ptpala? (liHcuhHion (Rov. of Pumphloi N. 8. No. 72) suiumarusing 
recent information regarding moRaii*, loaf curl, rohctte or bramida 
streak in Canada. 

Tomato streak: trnusmisHiori of the disease by seed. Canada 
lipi. Dorn, liolsiiisi, Kt. Catherine. Ontario, Ann. lipt. 1930: 
128, D):n. 


Suspected strawberry inosaie. Canada Dept. Agric. Div. Bot. 
lipt. Dorn Ihdanist 1930:125 12G, 1931. 

This disease lias the uppearaiico of being due to virus but thoie iB 
no uliHolufo jiroof. 

__ * Madden, G. O. 

Transmission of streak and mosaic diseases of tomato through 
sce<l. Sei. Agnc. ((Canada) 13(3) : 194-197, 1932; 13(7): 
455 157, 1933. 

n hi .iiiiliois gi\c evideiiec that llu^o diseases run l)o Iraiisinittod 
Ihid'i h th<* M cds. 'I’liey also deiiienstnited that the \inises ol both 
discihes eaisted in the soods. 

Bersch, W[i1hem J. K ] 

(Tlx* I" 1 1 roll (lisoow of the potato in moor lands.) Zcitsch. 
.. lorn KuHur u. Torfvcrwrrt., 8(21:90-96, 1910, 

Besatide, Matilde 

Fliii'r'lil •, 111 jilaiils A reviow of forcit u literature. Phyto* 
ISC.'il :272 281, 1‘)2.'». 

'Jill' paper does not liiseuHs mfus disease, but is of interest beeauie 
<»1 tin* jimto/oari IlieoiY ol \iriis diseases. 

A tlepi iiiTeseeneia iLis batatas. (The degeneration of potato.) 
A( tii.iliil.id(‘s Jfiol. 4- ()1 ])., 1931. 

'rir IS a ilistii' ion of the pioportics of the viruses, cell inclusion, 
t\]MS ol Mills diseases, classifieulion, Inshcs, rcsistanco and buscep- 
tihililv and iniluence of envirunraont. 

Betancourt, P. E. 

El mos.nco eii (The mosaie in Cuba.) Rev. Agric. Com* 

& Trab. Cuba 7:23-25, 1925. 

Bewley, W[illiam] F[lemmg] ^ 

Miiiuti* organisms isolated from the virus of mosaic disease of 
tomato. Nature 112(2825); 903, 1923. 

A fireliininary firipcr giving the results of attempts to grow a vims 
in eultiire. nrittio bodies, rehcmbling bacteria were found on the 
glass above the liquid. 
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Mosaic disease of tomato. Cheshut Ezpt. & Bes. Station Ann. 
Bpt. 8:42, 1923. 

Mosaic disease of cucumber. Ezpt. & Bes. Sta. Cheshut Herts. 
1925 Ann. Bpt. 11:86-89, .1926. 

__ ft Cwbett, W[ilfir8d] 

Mosaic disease of tomato. Ezpt. & Bes. Sta. Cheshut Herts. 
Ann . Bpt. 13 : 51-59, 1928. 

Plant viruses. Nature 126(3178): 471, 1930. 

_, ft Bolas, Bernard, J. 

Aucnba or yellow mosaic of the tomato plant: Beaction of in¬ 
fected juice. Nature 126(3143) :130-131, 1930. (Bev. AppL 
Mycol. 9(7): 417, 1930.) 

The results of experiments which indicate a destruction of dilo- 
rophyl. 

..., A Corbett, W[ilfred] 

The control of cucumber and tomato mosaic disease in green¬ 
houses by the use of clean seed. Ann. Appl. Biol. 17(2): 
260-266, 1930. 

Mosaic disease of encumber and tomato is decidedly transmisribie, 
Boguing of diseased plants is a way to dean seed. The nse of dean 
seed redneed the infection. 

The nature of the virus principle in mosaic disease. Nature 
127(3203): 442, 1931. 

Details of observations made by the author is given. 

The nature of the virus principle in mosaic disease. Expt. & 
Ees. Sta. Cheshut Herts. 17:45-46, 1932. 

The author prepared juices from mosaic and healthy plants which 
were infected with culture of bacterial organism isolated from diseased 
stems. The infected juice became almost dear in 24 hours, which 
suggested bacteriophage type. No change oecuired when anenba mild 
mosaic and striped disease were used. 

Bijl, P. A. van der 

Agriculture in the winter rainfall area. The work of an im¬ 
portant institution. (Ex Annuid Bpt. Sec. of Agri. Year 
ending June 30, 1931). Farming in South Africa, 6:854- 
858, 1931. 
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Reports a Tims disease on Baphamu raplutfUitrym, OcUndfOa of- 
fioindlU, Tiihonia diveraifoUa and Passiflora sp. 

Bijlert^ Apbartiu] van 

Opmerking, omtrent de verbreiding van een viekziekte, Meded. 
Slands Plantutuin. 43:49-52, 1899. 

Observations about the spread of the diseascR on the field. 

Binklqr, A[lmond] H. 

Transmission studies vritli the new psyllid-yellows disease of 
Solanaceous plants. Science n.s. 70(1825): 615, 1929. (Bev. 
Appl. Mycol. 9f5):332, 1930.) 

Transmission of the disease by meang of Paratnoeoa cockerelh in 
dieates that this disease is caused by a virus. 

Transmission studies with the new psyllid-yellows disease of 
Solanaceous plants (a preliminary report). Proc. Amer. 
Hort. Sci. 1929:248-254, 1930. 

The 1928 tomato variety work at the Agrieiiltural Experiment Station 
was a complete failure because of this disease irAhieh is carried by 
Parairiostoa oookerelli. This insect also transmits the disease to Cap* 
sicum annuum, Solanum Pgeudooapsicwn and eggplant. 

Biourge, [le Chanoine] P[li.] 

La vaie cause de la degenerescence de la pvmme de terre non 
pas Virus filtrant mais microbe (Bac. ruber N. et L.) (The 
true cause of the degeneracy of the potato is not a filterable 
virus but h microbe (Bac. ruber N. et L.) Agric., Louvain, 
7 p., 1980. 

_ft Sokal, N. 

Nouvelles reclierehes sur les maladies de la pomme de terre 
dites k virus filtrants. (New investigation on the diseases 
of potatoes due to filterable viruses.) Agricultura 32(2): 77- 
114, 1932. 

Birkdand, J[orgen] M. 

Electrophoretic studies on purified plant viruses. Phytopa¬ 
thology (Abstract) 23(1): 4-5, 1933. 

Experiments in acquired immunity in tobacco mosaic and spot 
necrosis. Phytopathology (Abstract) 23(1): 5, 1933. 
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Serological studieR of plant viruses. Bot. Gaz., 95(3): 419 
436, 1934. 

The author states: 

1. That in addition to tho antigenic oonBtitui^nts of ho:iithy plant 

an ontigonic element was tound a(*compariying and iiibcporabl 
of tho virus itself. Antibodies accompanying oiu» xirus i 
specific to it. 

2. That viruses ni.iy be freed from tho antigenic constituents o 

healthy p1«inis, but not from the spoeifie untigeiiu iaeturs ac 

com])iiTi^iMg 

3. That (U>si .issocmtion ol the antigenic l.ictui with iiiiectiMt. 

and 1ii( sfudfic nature ot the antigenic fraetiuiis lii' difituu 
VIIuses slrengly suggest that this specific antigenic factor i 
either tho virus itself or a virus plant ])ro1iiturn ii 

which the virus plays tho role ot haptene. Priiipiting tes 
should pro\e to bo a valuable aid in the iiiilliui cl.issilieitior 
ot pl.iiit \irus(»s 

Binwingham, W. A. ^ 

(’ondilioiis r<‘s«>iiiblinf* Amorieuii i)cach rosette. Agric- Oaz. N 
S AVahs 31 r)Sl ',«2, 1920. 

Deseiijdiou and suggestions lor eontiol 

Bisby, 0[uy] B[ichard], & Olaas, G. 

Potalu (lis(‘ases iii Aliniiesota. Minnesota Agric. Expt. Stat. 
Bull 190, 44 1).. 1920 

Includes Innf popular notes on several virus diseases of the potato 

Bladonan, V[enion] H[erbert] 

Diseiissioii on sonic similarities and dissiimlarities between plant 
and animal disc.ises, with speeial reference to inimnnity and 
virus diseases. Hnt Med Journ. 1022(3225): 718-722, 1922. 

Blake, Maurice A[din] 

Peaeli .\eilow and little peach. New Jersey Agric. Expt. Sta. 
Bull. 226, 20 p., 1910. 

Kxti'iisoa (li&cuHMon of the eymptoms of these two disoases and aho 
a discussion of winter injury. 

-, A Connors, C[harle8] H[enry] 

Peach yellow and little peach at Vineland. New Jersey Agric. 
Expt. Sta Rpt. 1016:72-74, 1917. 

-, Cool^ Melville T[hurstoii,] A Schwarse, C[arl] 

A[lois] 

Studies on peach yellow and little peach. Phytopathology (Ab¬ 
stract) 7(1): 76-77, 1917. 
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__ ft-, ft Oonnors, C[liarles] E[«iU 7 ] 

Beoent studies on peach yellows and little peach. New Jersey 
Agric. Ezpt. Sta. Bull. 366, 62 p.. 1921. (Phytopathology 
(Abstract) 11:140-142, 1921.) 

Becordi of very thorough field studies of these diseases. 

Prominent enemies of the peach. Amer. Fruit Growers 43(2): 
8, 21, 31-33, J923. 

Blakeslee, A[lbert] F[ranci8], A Avery, B. T. 

Mutations in the Jimson weeds. Journ. Heredity 10:111-120, 
1919. 

A graft-infectious disease of Datura resembling a vegetative 
mutation. Journ. of Genetics 11(1): 17-36, 1921. 

An a])parent ease of tion-Mendelian inheritance in Datura due 
to a disease. Proe. Nat. Acad. Sei. 7:116-118, 1921. 

Blanchard, E[mile] A Ferret, Claude 

La enroulement de i)omme de terre. (Leaf roll of potato.) 
Compt. Ren. Aead. Agrie France 3(31): 894-895, 1917. 

- —, A - 

La maladie de 1’enroulement des pommes de terre. (Leaf-roll 
disease of potatoes.) France Ann. Serv. Fpiphy. 6:320-326, 
1918. 

-, A - 

Recherehes relatives a la maladie de I’enroulement do la pomme 
de terre affeetuees dans le departernent de la Loire. (Ex¬ 
periments on leaf roll disease of potatoes in the Department 
of Loire.) France Ann. Serv. Epipliy. 6:242-252, 1918. 

The authors reported in the article the su'^ceptibilty of differenl 
varieties and stated the date of appearance of the disc^ase in 1918 
Informed also that the use of stable manure and nitrate of sodd 
reduced the losses due to the disease. The causal agent is not found 
in the soil, nor in the surface of the tuber. 

8ur renroulement des feuilles de la pomme de ten-t. (Leaf 
roll of potatoes.) Compt. Rend. Acad. Agric. FraUce 6(10) : 
366-358, 1919. 

After several years of experiments the authors believe that nitrogen 
hunger is the chief symptom of the disease. Is considered a degen¬ 
erative disease due to intensive asexual propagation. Good fertilising 
may improve the growth. 
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La maladie de I’enroulement de la pomme de terre (Leaf roll 
disease of potato.) France Ann. Serv. Epiphy. 7:294-303, 
1921. 

The authors disagree with Quaxger and others. Th^ bdieve the 
disease to be physiological. 

Blaringhem, L[OTia Flormioiid] 

Mosaique hereditaire chez le pois Pimm satiwm. (Hereditary 
mosaic in peas Pimm sat hits.) Gompt. Bend. Acad. ScL 
(Paris) 176(26); 1432-1434, 1922. 

Blattny, C[tibor Engen Marie Karel] 

Studie 0 mosaikovych chorobach rostlin kultumich, hlavne 
Bramboru. (Studies of diseases of cultivated plants, chiefly 
of the potato, relate'd to mosaic.) Zemcdelisky Archir. 16(9- 
10): 459-482, 1924. (With French summary 16(1-2): 8.) 

Account of mosaic of ClerodenJon fragrant. ^ 

(Uncommon diseases and pests of potatoes in 1925.) Ochrana 
Rostlin 6:74-76, 1925. 

(Preliminary report of the irradiation of potatoes affected with 
leaf roll with B and radium rays.) Ochrana Rostlin, Prag 
8(3): 48-53, 1926. 

(Virus diseases of raspberries and blackberries.) Ochrana 
Rostlin, Prag. 7(3-4): 62-70, 1927. 

(International experiments in Holland and Gzecho-Slovakia on 
the degeneration of potato seed in different regions due to 
virus diseases.) Zemedesky Arehiv., Prag 10:327-330, 423- 
438, 1928. 

O methodkek studies virusovych chorob u ehmele. (Methods 
of studying the transmission of Hop virus diseases.) Ochrana 
Rostlin 8(2-3): 51-56, 1928. 

(The mosaic of the lily of the valley {ConvaUaria majolis L.l 
Ochrana Rostlin Prag 0(1): 19-21, 1929. 
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Poznamky o virovych a pribuzuych choroback rostlin I. (Note* 
on virus and similar diseases of plants I.) Ochrana Bostlixa 
10(4-5): 130-138, 1930. (With German summary.) 

Several virtu diseaaea are bri^y dieeusBed. 

Studio o kaderavosti Chmele. (Studies on the ^^Kaderavost” 
disease of Hop.) Kecueil de Trav. des Inst, des Recherche* 
Agron. de la Rep. Tchecoslovaque Prag. 46, 44 p, 1930. (With 
German and French summaries.) 

An extensive discusBion alont ^‘Kadspravost^’ disease of hop being 
in Czecho Slovalda for 45 years. It is regarded as a virus disease. 

Pokus S pasazi vira brambosc. (Experiment on the passage 
of potato virus.) Ochrana Rostlin 10(3): 65-70, 1930. 

The vims can be transmitted from the tuber of a potato so resistant 
that it does not show symptoms to a susceptible variety that does 
show symptoms. 

Virove ehoroby. (Virus diseases.) Ochrana Rostlin 11(3-4): 
138, 1931. 

A report on the condition for the year. 

Lzc Zjistiti pritoiiiost vira pusobiciho nekterf ehoroby Bram- 
boru V jejich prenasesi, msieich? (Can the viruses that 
cause certain potato diseases be detected in their aphid 
vectors!) Vestn. Krai. Ces. Spol. Nank. 7 p., 1931. 

Only one difference between vectors from diseased and healthy plants 
was observed. In the majority of the former the aureola around the 
cell nucleus was dark, in the latter it was dear. 

_, & Vukulov, V. 

Mosaic bci Epiphyllum truncafum. (Mosaic on Epiphyllum trun^ 
catum.) Gartenbauwissenchaft 6:425-432, 1932. (Zeitschr. 
Pflanzenkrank. (Abstract.) 43(2): 88-59, 1933.) 

Description of a virus disease on the cactus BpiphyUum tmacafiffik 

Blodgett, F[ore8t] M[iloJ ft Femow, Karl [Hermami] 

Testing seed potatoes for mosaic and leaf-roll. Phytopathology 
(Abstract) 11(1): 58-59, 1921." 

The relation of time and temperature to the killing of potatoes 
and potato mosaic virus. Phytopathology (Abstract) 12(1): 
40-41, 1922. 
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-, Femow, Kaorl [Hermami,] ft Parry, F[raiik] B[idhard] 

Testing seed potatoes for mosaie and leaf-roll. Phytopathology 
(Abstract) 12(1): 40-41, 1922. 

Time-temperature curves for killing potato tubers by heat 
treatments. Phytopathology 18(11): 465-475, 1923. 

The ezperimentB reported in this work were conducted with particular 
reference to mosaic and leaf-roll diseases. 

Hot water and hot air treatments of potatoes. Phytopathology 
• (Abstract) 18(1) :55, 1923. 

Tobacco mosaic on potatoes Phytopathology 17(10): 727-735, 
1927. 

The author giTes the results of cross inoculation experiments. The 
results agree with those obtained by Johnson Femow. 

A potato virus on peppers. Phytopathology 17(11): 776-782, 
1927. ^ 

The author gives the results of inoculating peppers with potato vimaL 
The resulting diseases appears to bo the same as mosaic virus from 
potatoes used by Femow on Nicandra Physalodea and Nicotiana oluti- 
MiO, 

Blood, H[erbert] L[oran] 

A streak” of tomatoes produced by a disturbing principle 
from apparently healthy potatoes in combination with tomato 
mosaie virus. Phytopathology 18(3): 311-312, 1928. 

-, Richards, B[ert] L[orin], ft Wann, F[rank] B[iirk 0 tt] 

Studies of psyllid yellows of tomatoes. Phytopathology (Ab¬ 
stract) 28(11): 930, 1933. 

Boas, Friedrich 

Die zuchterische Bekampfung der Blattrollkrankheit der Kar- 
toflPel. (Control through breeding of the leaf-roll disease of 
potatoes, niustr. Landw. Zeitg. 87; 341-342,1917. (Zeitschr. 
Pfianzenkrank. 29:54, 1919.) 

The author makes distinctions betwemi hereditary and non hereditary 
leaf-roll. The latter is due to Fuaariim. 

Beitrage zur Kenntnis des Kartoffelabbauses. (Contribution to 
the knowledge of deterioration in potatoes.) Ztschr. Pflan- 
zenkrank. 29(5-6): 171-176, 1919. 

The author states that very insignificant difference in hydrogen-ion 
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eoneentration may have marked effect on metabolism. He found in 
his experiments that without exception the cell sap of sound plants 
showed appreciably more acidity than diseased plants in regard to 
catalase, his experiments gave obvious differences. 

Bolun, F. 

Die Kiichterisehe Bekampfung der Blattroll krankheit. (The 
breeding againat leaf roll disease.) Bl. Landw. Zeitung. No. 
52, 1917. 

Bohme^ B. W. 

Einige Falle spontaner Tnfektion mit echtem tabak—^Bing 
fleeken—^Vinw. (Rome eases of spontaneous infection with 
the tmc tobaeeo ring spot vims.) Phytopath. Zeitschr. 6(5): 
507-515. 1933. 

Boport of observations of development of a vims apparently iden¬ 
tical to ring •ipot on tobacco. Information in regard to mechanical 
transmission, no insect transmission of this disease has apparently 
been recorded 

Vepgleichcnde TTnterasueliungen mit Stammen des tmd 

>> virnR. (Comparative studies on strains of the “X” and 
viruses ) Phytopath. Zeitschr. 6(5): 517-534, 1933. 

In his experimental work the author differentiated four ''X” rip 
rases on potatoes and three distinct forms of the virus on the 

basis of their effects on vaiious hosts of which NiooHana tyJvetirU 
and Solanwn acvlfatitmimvm showed the most characteristic symp¬ 
toms. Other very valuable data is included as to transmission ex¬ 
periments. 

Bohutinsky, G[iistay] 

Beitrape zur Brforsehung der Blattrollkrankheit. (Contribu¬ 
tion to the iiivestigations on leaf-roll disease.) Monastchefte 
fur Land-Wirtsehaft. Jahrg. 2(4): 118-130, 1909. (Zeitschr. 
fur das Land-Wirtsehaft. Versuchswesen in Oesterreich, 
Jahrj?. 13(7): 607-633, 1910.) 

Bolas, Bernard D., ft Bewley, W[illiaan] F[lemiiig] 

Ancuba or yellow mosaic of the tomato. TT note on the meta¬ 
bolism. Nature 120(3178): 471, 1931. 

The authors suggest that the virus acts on the starch to form (1) 
nitrogen and protein, (2) attacks the chlorophyll and causea a mott¬ 
ling and (2) reacts on the respiration of the plant. 
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Physiological investigationK of mosaic disease in the garden 
tomato. Expt. & Bes. Sta. Cheshut Herts. 16: 62-67, 1930. 

A study of the influonoe of temperature and light. The period of 
incubation varios with the mottle type by temperature and light. The 
most pronounced mosaic was with blue-green light. 

Physiological investigations of mosaic disease. Expt. & Bes. 
Sta. Cheshut Herts. 17:47, 1932. 

The virus in the living tissue can bo destroyed by the passage of 
a direct electric current of 5.0 microamps. per sq. cm. of tissue. 

Bonaui, Angosto 

Study on sugar cane mosaic. Science n.s. 64(1665): 529-530, 
1926. (Bev. Appl. Mycol. 6(3): 184-185, 1927.) 

The author describes a method of inoculating sugar cane by drilling 
a hole into healthy cane and inserting a plug of corresponding size 
cut from a mosaic cane. 

Bonequet, P[ierre] A[uguste] A Harttmg, W[illiaiiL] J[dlln] 

The comparative effect upon sugar beet of Eutettiz tenella 
Baker from wild plants and from curly top beets. Phyto¬ 
pathology 6(6): 34&-349, 1915. 

This is a brief note giving the results of experiments. Insects 
from curly top beets carried the disease to healthy beets. Insects 
from wild uninfected jdants did not produce the disease until after 
having fed on diseased beets. 

Presence of nitrates and amiiioniH in diseased plants. Its sig- 
niticance with regard to crop rotation and soil depletion. 
Journ. Amer. Chem. Soc. 38(11): 2572-2576, 1916. 

Wild vegetation as a source of curly-top infection of sugar beet. 
Joum. Econ. Ent. 10(4): 392-397, 1917. 

Bacillus morulans n. sp. A bacterial organism found associated 
with curly top of the sugar beet. Phytopathology 7:269- 
289, 1917. 

No proof that this organism is the cause of the disease. This paper 
gives the results of extensive studies on an organism found in sugar 
beets. 


Discovery of curly leaf of sugar beet in the Argentine Bepublio. 
Phytopathology 13(10): 458-460, 1923. 

Also reported the finding of Enteitix tenella. 
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Bonder B. 

The spread of spindle tuber by the knife. Amer. Pot. Joum. 
4:51-52, 1927. 

Papniax. 

Boning, E[arl] 

Die Mosaikkrankheit der Biibu. (Mosaic disease of beet.) 
Forchungen usw. Heft 3:81-128, 1926. (Ztschr. Pflanzen- 
krank. Bd. 37:19-15, 1927.) 

Uber die Wecbselscitige Uobertragbarkeit der Mosaikkrank* 
beiten von Kiibe und Spinat. (Beeiprocal transmission of 
beet and spinach mosaic.) Centr. Bakt. 11 Abt. 71:490- 
497, 1927. 

Spinach mosaic was transicned to beets by Aphu fdhae and 
eronphvm sp. Spinach mosaic was transferred to spinach by inoenia* 
tion but beet mosaic could not he tranafened in this mannei 

Die Kaliforuiscbe BJattrollkrankbeit der Biibe. (Galifomia 
leaf-roll disease of sugar beet.) Gentr. Bkt. II Abt. 72(15- 
24): 379-398, 1927. 

A review of the literature on *url,y top and mosaic oi the sugar 
beet. 

Die Mosaikkrankheit dur Ackerbohne V%via faba L.) (The 
mosaic disease of broad beaus {Vicia faba L.) Forseh. Gebtet. 
Pflanzen. Kr. 4:43-111, 1927. 

__ & Schaffnit, [Johannes Hartin] E[m8t Ohristian Otto] 

Die Mosaikkrankheit der Kiibe. (The mosaic disease of beet.) 
Zeitsehr. des Vercins der Dent. Zuck-lndust. Bd. 77, 1927. 
(Technisehes Teil. Heft 844:13-72, 1927. Forsch. Qeb. 
Pflanzenkrauk. 3:8-128, 1927. Zeitsehr. Pflanzenk, 87(1-2): 
19-35, 1927.) 

Panasehierung und Mosaikkrankheit. (Variegation and mosaio 
disease.) Gebt. Pflanzen. u. d. Immii. in Pflanzenrich Heft. 
4:16-22,1927. 

Tiber den gegenwartigen Stand einiger die Erforschnng der 
Viruskrankheiten betreffenden Fragen. Prakt. Blatt Pflan- 
zenb. n Schutz. 5:33-42, 1927. 
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Die Moflaikkrankheit des Tabaks. An die: Bericht fiber dea 
Auftreten von Krankheiten und Schfidlingen am Tabak im 
Jahre 1927. (The mosaic disease of tobacco. In his Beport 
on the diseases and pests occurring during the year 1927.) 
Arb. aus der Bayer. Lands. Pflanzenb. Pflanzen sch. Heft 4 : 
36-40, 1928. 

Aeeoimt of the ocenrrenee of the disease diaeunlon sad eompaia- 
tive data of other workers on the subject. 

Tst die durch die Blattwanze {Piesma quadrata Fieb.) hervor- 
gerufene Brkrankung des Bube einc Viruskrankheitt An- 
zeigq. Schadlingskunde 4:8-10, 1928. 

Beobachtungen aus der Praxis fiber die wechselnde Afispragung 
der Merkmale der Mosaikkrankheit der Kartoffel im Verlaufe 
der vegetationsziet. (Field observations on the variations of 
the symptoms of potato mosaic disease during the growing 
season.) Blatter Pflanzenb. n. Pflanzenschutz 6(12;: 308- 
315, 1928. 

A study of the masking of symptoms with reference to its bearing 
on inspection. 

Beitrage zum Studium der Infektionsvorgange pflanzenzlicher 
Viruskrankheit. I. Mitteilung. (Contribution to the study 
of'the infeetion processes of the virus diseases of plants. 
Part T.) Zeitschr. fur Prasitenkunde 1(1): 198-230, 1928. 
(Rev. Appl. .Mycol. 7: 659-660, 1928.) 

The author discusses the rate of spread of tbo viru<4 and the i exults 
of double inoculations. 

Insecten als TTebertrager von Pflanzenkrankheiten. (Insects as 
carriers of plant diseases.) Zeitschr. Angew. Bnt. 16(1): 

1929. 

Krankheiten, Sehadlige und Witterungsschaden am Tabak im 
Jahre 1929. Prakt. Blatt. Pflanzend. u. Schuts. 8:27-38, 

1930. 


Deformationskrankheit an Bube und Spinat. (Deformation dis¬ 
ease on beet and spinach.) Zeitschr. Pflanzenk., Pflanzenpath. 
u Pflanzenschut. 40(7): 315-323, 1930. 
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A dcflcriiition of a leaf deformin(;r dlHoaBeB of beets and spinach, 
Kwnear ohtusifoUus and A*, orxspus. It is transmitted by Aphis rumioit 
and Myeus persicac. * 

Zm Atiologie der Htreifen-iiiid Krauselkrankhcit des Tabaks. 
(On the etiology of the 8tri}>e and curl diReaHe of tobacco.) 
Zcitschr. fur ParaHileiikiaule 3(2): 103-141, 1931. 

Description of the disease with full account of these studies. Be¬ 
lieves that these diseahos are carried in tho soil. No evidence of seed 
transmission. Inoculated both diseases into Niooiwna tahacum N, ma- 
orophylla and N, rustica. 

Boohmg, K. O. 

Dp bert;bibitaaii])laiit o|> Java. (The pultivation of inountam 
sets iii Java.) Arch, voor Java Huikerindustrie. Deel 11 
40(37): 761-767, 1932. 

The seroh distaso is of no importance o^iut; to tho usa of resistant 
varietes. The hill nurhorics are decreasing. 

Borg, P[aul] 

Appendix F. Bt'tiort of the Plant Pathologist. Bei)orts on the 
working of (Malta) Govt. Depts. during the liiiaiieial year 
1927-28, p. TlS-Tie, 1929. (Ilev. Appl. Mycol. 9(3): 158, 
.1930.) 

Borisevich, G. F. 

(The niosaie of the leaves of tlie sugai beet.) In V. P. Mu¬ 
raviov. Mozaiehnye llolezni Sakharnoi Svekly (Mosaic dis¬ 
eases of sugar heel.) Kiev, SH. U. Soiuzsakhara p. J41-1G0, 
1930. (English Abstract p. 158-100.) 

Sugar-beet loaf mosaic is very conniiou in Dkrania ranging from 
1.5 to 100 por cont on mother boots and from 0..5 to 100 per cent on 
first year Ix'cts. The author also discussos carriers, wild hosts, sugar 
content, deiorioratioii and iiisoct control. 

Bonriquet, A. O. 

La rosette de Taraeliide a Madagascar. (Peanut rosette disease 
in Madagascar.) Agron. Oolon. 20(160): 105-108, 1931. 

A disoaso which appears to be the same as the one reported from 
Africa. 

Lcs maladies du Manioc & Madagascar. (Cassava disease in 
Madagascar.) Rev. Path. Veg. & Ent. Agric. 19(8-9-10) : 
290-297, 1932. 

Brief morjihological and economic account of the chief diseases in 
Madagascar, among which mosaic disease of cassava is discussed, giv¬ 
ing control methods. 
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Bonygoes, H[«iiri] 

Sur la Nielle des feuilles du Tabac. (La “Nielle” of tobacco 
leaf.) ('ompt. Bend. 187:1303-1305, 1903. 

_, ft Perrean 

Contributions a 1 ’etude de la nielle des feuilles de Tabac. (Con¬ 
tribution to the study of “La Nielle” of the tobacco leaves.) 
Coinpt. Bend. 139:309, 1904. 

Bovell, J[ohn] B[edman] 

Sugar cane mosaic. Barbados Dept. Agric. Ann. Bpt. 1981- 
1922:19, 1922. 

Boycott, A. O. 

The transmission from life to death: The nature of filterable 
viruses. Smithson. Inst. Ann. Bpt. 1929:323-343,1929. Proc. 
Boy. Soc. Med. Path. Sect. 22(1): 55-69, 1929. Nature 123: 
91-98, 1929.) (Proc. Boy. Soc. Med. London 22(1): 55-69, 
1929.) 

'v 

Bradford, F. 0., ft Joley, Lloyd 

Lifeetious variegation in the apple. Joum. Agric. Bes. 46(10): 
901-908, 1933. 

The anthoTB refer to a paper reporting infeetiouB Tariegation of 
apple publiBhed in France before 1835. They report the occasional 
occnrrence of the disease in United States. Description of the be¬ 
haviour of the disease. 

Brandenbourg, E[ni8t] 

Die Mosaikkrankheit (Gclbfleckigkeit) des Spinats nnd ihre 
TTbertragung durch Inseeten. (The mosaic disease (Yellow 
spot disease) of spinach and its transmission by insects.) 
Zeitschr. Pflanzenkrank u. Schntz. 87(5-6): 173-182, 1927. 

ITeber Mosaikkrankheiten an Compositen. (Mosaic disease of 
Compositae.) Forsch. Gebiet Pflanzenkr. 6:39-72, 1929. 

A discussion of a mosaic of Laoiwa aativa var capitata and Dahlia 
variahHis and of mottling of some other members of this family. 

Brandes, Epmer] W[a]ker] 

The mosaic disease of sugar cane and other grasses. n.S.DA. 
Bull. 829, 26 p., 1919. (Minist. Agric. Indus. Com. ser. Inf. 
Bio de Janeiro 33 p,, 1926.) 

Gives a history of the disease, distribntion and losses in the United 
Statep, Qrmptoms, varietal susceptibility, other hosts, nature of the 
disease methods of transmission and methods of control. 
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Artificial and insect transmission of sugar-cane mosaic. Joum. 
Agric. Res. 19(3): 131-138, 1920. 

Gives the results of series of experiments demonstrating that sugar 
cane mosaic is transmitted hj Aphis maidia. 

Mosaic disease of com. Joum. Agric. Res. 10(10): 517-522, 
1920. 

Gives the symptoms and distribution of the disease. Also experi¬ 
ments showing that Aphis maidis is a carrier. 

Mechanics of inoculation with sugar-cane mosaic by insect 
vectors. Joum. Agric. Res. 28(4): 279-283, 1923. 

Gives a review of the literature and describes the mechanics of 
inoenlationa, 

_, ft Elaphaak, Peter J[olm] 

Cultivated and wild hosts of sugar cane or grass mosaic. Joum. 
Agric. Res. 24(3): 247-262, 1923. (Rev. Appl. Mycol. 2:584- 
585, 1923. Rev. Appl. Ent. ser. A 11:449, 1923.) 

Gives the result of testing 40 species of grasses to determine their 
susceptibility to mosaic. Makes statement that thirteen species of 
grasses are susceptible to the virus of sugar-cane mosaic. Give the 
esults of inoculation experiments. 

Growth stimulation and pest and disease c nitrol by hot-water 
treatment of sugar-cane seed. Louisiana Planter 71(19): 
371-372, (20)392-394, (21)412, 1923. (Rev. Appl. Mycol. S: 
301-302, 1924.) 

Hot water treatment had ne effect on sugar-cane mosaic. 

Breeding of diseases resistant sugar plants for America. Ref. 
Book Sugar Indus, of the World, July 1923. 

Mosaic’s role in limiting Louisiana yields. (El rol de la enfer- 
medad del mosaieo en limitar los rendimientos de Luisiana.) 
Rev. Indus. Agric. de Tucumfin 15(1-2): 29-33, 1924. (Pacts 
About Sugar 18(26): 610-611, 1924, Lit. Sugar Joum. 26 
(311): 581-582, 1924.) 

Mosaic is one of the many factoA causing low yields. This is a 
popular paper containing much valuable data. 

Kavangerie sugar cane in Puerto Rico. Facts About Sugar 21 
(18): 422-424, 1926. 
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Potash not a Panacea. Facts Aboi^ Rugar 26(19) :472, 1930. 

ControYersial Bojily to Mr. Otto Hasch in regard to the use of 
potaa)]^ to cure sugar cano mosaic disease. 

Breeding for resistance to wiosaic. Facts About Sugar 26(11): 
490-19:5, 19:51. 

lic^puits that Stuiharum robuwtum from Papua appears to bo free 
frutii trioHtiK 'TIh diMoasc was found m Papua on soveral varieties of 
H ojjrinarum and on (our lachryma johu The author also reports it 
on a nuinlicr ot hy)>rid varieties 

Breda de Haan, J[acob] von 

Bene nun We siiil nrut ziekt in W Indie. (A new sugar cane 
disiMM ill the W<st Indies) Teysinania 4 544 518, 1893. 

De g(‘Ie slj(|Mn/uk1( bi| siiikeniel (Yellow stnpc disease on 
sugai ean(‘.) T(>snianjri 4 511-522, 1893. ^ 

VooloopiLM rru (1( d(M‘l»iig over hel IN h Sem der Mosaiickziekte 
bij d( DdiNahak Tiysniaiua p 5()7 584, 1899. 

Breemen, P[ieter] J[ohan] von 

Eeiihj'i >\aainn i iifidi (niitient het /wermen van Aphis maidis 
Fildi (Sonu o! (tvahons eoiiiiining the iiriigratious of 
Aphf mauhs hit<h } iUeh Medid flava Suikennd. 18 * 513- 
543. I9J0 (lAuu About Rugar 21 (39). 919, 192(>.) 

the nsids ot ti.ipiTig the iiisul which iiuiicatib that th<.y 
hivi d( (init( jK(i ds for iiiigi.itioTi Tin buddeu outbreaks of the 
disease arc coiidaldl wilii the penods Agues with 3. AUaro from 
Cuba 


* ^ 

Stivpt n/ipkto on bludlui/oii (Stripe disease and leaf lice ) 
Art'll. Java Suikonnd. 1926-910-912, 1926. 

Aphis maid IS op siiikoriiot bij Pasoorvean. {.Aphii maidis on 
sugar cano at Pasoorvean.) Arch. Java Suikerindus. 35(3J^ 
557-577, 1927 

This fiuper reports a continuation of tlie author’s studies on the* 
swarming of Aphis maidis. Tho author recommendb the roguing of 
the held in advance of the swarming so as to iremovc the centers ot 
infection. 
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Verdere waarnemingen omtrent het zwermen van Aphit nuridis 
Fitch. (Farther observatioiis on the migrations of Afkii 

maidis Fitch.) Arch. Meded. Java 85:583-688, 1927. 

Proven over strepenziekte met Klaboes in het vije veld. (Yield 
despite stripe disease in five fields at Klaboes.) Arch. Java 
Suikerindus. IS: 579-582,1927. 

Brehmer, G[iutav] von 

Die anatomische and mikrochemischen veranderungen der Ka- 
iPtoffellentoms. (The anatomical and microchemical changes 
in the leptome of the potato.) Rept. Inter. Conf. Phytopath. 
& Econ. Ent. Holland 1923:79^5, 1923. 

The author discuttes necrosia, obliteration, and nocrobiosie. Neero- 
biosis is an old age character of both normal and diaoaaed plants. 
Noeroida is a ohararter of loafroU planta Obliteration is a ehuaeter 
of plants that are dying after maturity. 

Der Einfiuss der Kalidiiugung auf die Blattrollkrankheit der 
Eartoffell. (The influence of potash fertilisation on the leaf 
roll disease of potato.) Emalirung d. Pflanze 20:12, 1924. 

Een cytologiseh onderzoek van Strepenziekte bij Zuikerriet en 
andere planten. (A cytologieal study of stripe disease of 
sugar cane and other plants.) Meded. Proefst. Java Suiker¬ 
indus. 11:337-371, 1926. (Rev. Appl. Mycol. 6(12): 765-766, 
1926.) 

The author reports the finding of intracellular bodies in mosaie 
disease of sugar cane and gives a general diseusifion of the subject. 

-, ft Earner, J. 

Uber die Viruskrankheiten der Kartoffel. (On the virus dis¬ 
eases of the potato.) Biol. Reichst. f, Land-und Forst. 18(1): 
1-56, 1930. 

Biologische Bekampfungsmethoder der Viruskrankheiten. (Bi¬ 
ological methods to combat virus diseases.) Forstschitte der 
Medizin 49(8). 1931. 

Uber die Viruskrankheiten verschiedner Eulturpflanze. (On 
virus diseases of different cultivated plants.) Second Int. 
Congr. Comp. Path. (Paris) p. 365, 1931. 
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Vergleichende Pathologie und Biologische Bekampfongsmeth- 
oden dep Viniskrazikheiten im allgmeinen. (Comparative bi¬ 
ological and pathological methods to combat vims diseases 
in general.) Second Int. Congr. Comp. Path. (Paris) 2:85ft- 
362, 1931 

- - A Bochlin, Emilia 

Histologische iiud mikroehemmsche Untersuchnngen iiber patho- 
logische Gewebeveraudenmgen viruskranker Kartoffelstan- 
den. (Uistological and microchemical investigations on the 
pathological changes of the tissues of virus-diseased potato 
plants.) Phytopath. Zeitschr. 8(5): 471-498, 1931. 

The authors give evidence that nutritional disturbances give symp¬ 
toms similar to those resulting from virus diseases. 


Les maladies a virus de <iiverses plantes cultivees. (Virus dis¬ 
eases of different cultivated plants.) Deuxi^me Congr. Inter. 
Path. Comp. (Paris) 1:355, 1931. ^ 

BrawaTi P[earl] H[arvey,] Kendrick, J[aine8] B[lair,] A Gtardnerj 
Max W[miam] 

Effect of mosaic on carbohydrate and nitrogen content of the 
tomato plant. Phytopathology 16(11): 848-851, 1926. 

Che m ical studies which show that soil conditions did not materially 
affect the two diseases. In most cases there was a reduction of total 
weight and in aU cases a reduction of carbohydrates as a result of 
moMie. No reduetioB in nitrogen content. 

-, Kraybill, H[arry] E[eist,] A _ 

Purification of the virus of tomato mosaic. Phytopathology 17 
(lOj: 744, 1927. 

A description of two methods which the authors believe to be an 
improvement over past methods. 

-,-- 

Purification and certain properties of the tomato mosaic virus. 
Phytopathology (Abstract) 19(1): 108, 1929. 

-, -.Samson, E[aybtim] W[alt«r,] A Gardner, 

Max W[illiam] 

Purification and certain properties of the virus of typical tomato 
mosaic. Phytopathology 20(12): 943-950, 1930. 

This paper is a continuation of previous work, effect of different 
filters, temperaturs and pH coneentratUm on the vims is discussed. 
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Bride 

Neues uber die Blattrollkrankheit der Kartoffel. (News about 
the leaf-roll disease of the potato) Krog Batgeb. Obst-u 
Gartenb 4, No 4, 1924 

Brierley, Philip 

Studies on mosaic and i elated diseases of dahlias Contr. Boyce 
Thompson Inst 6(2) 2.‘l.>-288, 1933 

Extonsivt and careful cxpoiunental ^ork pei formed m pirtial ful 
filment of the requirements for the degree of Doctor of IluloBoloph/ 
in the Graduate School oi Cornell Univeraity 

Virus diseases of Dahlia Phytopathology (Abstract) 23(1) 6, 
1933 

Different tyi >08 of the diaedse are discussed as i^oll as its insect 
vector (Mysnts persujoe) and othei ways of tranamiasion 

Dahlia mosaic and its t elation to stnut Bull Amer Dahlia 
Soc 9(65) 6-11, 19, 1933 

CroBB inoculation on mtub diBeascs of dihlii, irhich the author states 
IB not synonymous with stunt” Notes on the ti ii smissibility and 
control of the disease 

__ & Me Whorter, Frank P. 

A mosaic disease of bulbous ms Phytopathology (Abstract) 
24(1) 4, 1934 

Brierley, W[ill]am] B[roadhnr8t] 

On a case of lecovciy from mosaic disease of tomato Ann. 
Appl Biol 2(4) 263-266, 1916. 


Economic importance of vims diseases of plants. Bnt Soc 
Adv Sci Bpt (Abstract) 91 493, 1923 

BritUebank, 0[harle8] 0. 

Tomato diseases Victoria Dept Agric Joum 17 231-235, 
498-500, 1919, 18 413-416, 1920 

A desciiption of the spotted wilt of tomato 

Britton-Jones, H B. 

Stnpe disease of com {Zea mays 1j») in Tnnidad Trop Agric. 
(Tnnidad) 10(5) 119-122, 1933 

The author observed since 1929 a stnpe disease of corn which oc 
ourred in Trmidad and closely resembling that described by Stahl ui 
Cuba* That disease was associated with the leafhopper Peregnnus 
maxdia as vector, both m Cuba and Tanganyka The author deecnbea 
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the dieease and hia obaervationi on inoculation atndieflw A aiinilar 
fliiffflio the one under diaenndon was observed also on 

sorghum. 

Brook, J. A. 

Cause of mosaic disease discovered by science. Facts About 
Sugar 16(1): 14r-15, 1923. 

Beview of Nelaon, Ktinkel and Mo Einnsy’a work, on bodko at- 
Boeiated with mosaic disease. 

BnNdEi, A[rohibald] J[osq>h] 

Causes of mosaic discovered by science. Facts About Sugar 

16:14r-15, 1923. 

Popular reference to works by Kelson, Kunkol and McKinney. 


Rejiort on the Agricultural Department, St. Loicia. Imp. Dept. 
Agrie. West Indies Rpt. Agric. Dept. St. Lucia 1918-1919| 32 
p., 1920. 

Rosette disease investigations. Gambia Dept. Agric. Ann. Spt 
1927-28:11-16, 1928. 

Annual Rei>ort of the Department of Agriculture, Colony of 
the Gambia, for 1928>'29, p. 54, 1929, (Rev. Appl. MycoL 
9(1): 20. 1930.) 

Annual Report of the Department of Agriculture, Colony of 
Gambia, for the year ending March 31st, 1932, 18 p., 1932. 

The rosette of the peanuts is not carried in the seod. Many other 
plants, such as Petitnta, Vinca, Calliopsis, Calendula, Chrynophyllum 
Cainito and Lagerstroemia, show symptoms. The vectors is Aphis 
labrari {A, Leguminosae), The author also reports a chlorosis which 
can be transmitted. 

Brooks, C[harles], ft Fisher, D. F. 

Jonathan spot, bitter pit and stigmonose. Phytopathology 4 
(6): 402-403, 1914. 

Description of these diseases, in that date the true cause of bitter 
pit was not known. 


Irrigation and bitter pit. Phytopathology (Abstract) 6(1): 
111, 1916. 

Brodcs, F[rederidk] T[om] 

Virus diseases of plants. Nature 112(2826): 955, 1923. 

Tbit paptr it a itview and ditenttion of papen bjr Mnrpby, Qnanjer, 
Whitehead and Salaman. 
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Brown, B[enjaniin] A[rtluir] 

The causes of degeneration of Irish potato in Connecticut. Con¬ 
necticut (Storrs) Agric. Ezpt. Sta. Bull. 160:325-380, 1929. 

The author aivee the reeultB of field etudiee over the period from 
3922 to 1928 which shows eonelusively that mosaic, leaf roll, spindle 
tuber and similar diseases are the chief causes of potato defjreneracy 
in Gbnneetieut. 

Degeneration of ))otatoes in ('onnectieut. Amer. Potato Journ. 
7(5): 140-142, 1930. 

A popular discussion of the subject. 

Brown, N[ichola8] E[dward] 

Ahutilon Thmnpsonii and other speeies. (4ard. Cliroii. 48:427. 
1910. 

Brown, W[illiani], & Blackman, V[emon] H[6rbert] 

Field experiments on the deterioration of the Scotch potato 
seed ill England. Ann. Appl. Biol. 17(1) :l-27, 1930. 

Data is given of tho results obtained iu the experiments. The mam 
fact is that vims disease affeets to a great extent tho potato seed and 
tho Ofirly lifting or shading han no marked effect of n purely phy 
^ological nature. 

Bnmer, S[tephen] C[ole] 

Notas sobre la enformedad del niosaieo de la cana de azucar. 
(Notes on sugar-cane mosaic disease.) Rev. Agrie. Com. & 
Trab. Cuba 2(9): 532-533, 1919. 

The disease is infectious in character. Healthy plantings became in¬ 
fected from nearby diseased plantings. 

La enfermedad del niosaieo o de ray as amarillas de la cana de 
azdear en (\iba. (The mosaic or yellow stripe disease of 
sugar cane in Cuba.) Rev. Agrie. Com. & Trab. Cuba 2(9): 
437-441, 1919. 

Kecord of the occurrence of the disease and a revie\«. 


Algunas observaciones sobre la enfermedad del ‘*mosaico” o 
“rayas amarillas” de la cana de azucar. (Some observa¬ 
tions on the “mosaic” or “yellow stripe” disease of sugar 
cane.) Rev. Agric. Com. & Trab. Cuba 4(6): 616-620, 1921. 

A review of work on resistant varieties in Puerto Bieo, Hawaii and 
Jamaica. Gives a list of susceptible and resistant varieties. 
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Exploraci6n biologica y fitopatol6giea en la Provincia de Pinar 
del Bio. (Biological and fitopathological exploration in the 
Province of Pinar del Rio.) Rev. Agric. Com. & Trab. Cuba 
6(4): 27, 1922. 

Becords the oexsiirreiice of moaaic disease on sugar cane in Taco Taco 
in the Province of X^ar del Bio, Cuba. 

Sobre la trauniision de la enfermedad del mosaico o ray as ama- 
rillas en la cana de azuear. (On the transmission of mosaic 
or yellow stripe disease of sugar cane.) Rev. Agric. Com. ft 
Trab. 6(1): 11-22, 1922. 

Bibliografia. La enfermedad de las '^rayas amarillas” en la 
eana. (Bibliography. The sugar-cane “yellow stripe” dis¬ 
ease.) Rev. Agric. Com. & Trab. (’’uba 6(2): 32-38, 1922. 

A review of a pa])er by Bimonetto 

El mosaico y otras cnfermedades y plagas de la cana en C^a. 
(Mosaic and other cane diseases and pests in Cuba.) Mundo 
Azucarero 2(1): 20-27, 1923. (Louisiana Planter 70(22): 
452-455, 1923. Rev. Appl. Mycol. 2:523-524, 1923.) 

The mosaic docs not appear to spread as rapidly m Cuba as iu 
Puerto Bico. Hecoimnends the ubo of resistant and immune varieties. 

La enfermedad del mosaico de Ja cana de azuear. (Mosaic 
disease of sugar cane.) C^uba Est. Expt. Agron. Circ. 60, 16 
p., 1923 (Pacts About Sugar 18(14): 329, 1924.) 

A discussion of conditions in Cuba. 

La enfermedad del mosaico de la cana de azuear. (Mosaic dis¬ 
ease of sugar cane.) Argentina, Ind. Azucarera 29(366): 
228-237, 1924. 

Sobre el dano que ocasiona el “mosaico” a la cana de azuear. 
(On the damage caused by “mosaic” to sugar cane.) Cuba 
Est. Expt. Agron. Circ. 61:3-14, 1925. 

La situacidn respecto al “mosaico” de la cana de azuear en 
Jamaica. (The situation in regard to sugar-cane mosaic in 
Jamaica.) Rev. A|pric. Com. ft Trab., Cuba 8(1): 74-76, 
1926. (Agricultura (Santiago de las Vegas) 1(1): 160-162. 
1925.) 
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Brnnnioh, J. 0. 

Report of the Agricultural Chemist. Queendand Dept. Agrie 
& Stock, Aon. Bpt. 1928:2&-31, 1924. 

Notes OIL bunchy top disease of bananas. 

Bryant, M. W. 

Report on the conference on the phony peach disease held at 
Memphis, Tennessee, on December 13, 1932. Trans. Illinois 
Hort. Soc. 66:217-226, 1933. 

(Objections to quarantine pointed out. It was argued that the disease 
is controllable by eradication and destruction of infested trees and 
that it is not transmissible by propagation. 

Bryce, Q. 

The “bunchy top” plantain disease. Dept. Agr. Ceylon, Leaflet 
18, 2 p., 1923. 

Popular. « 

Buchwald, N. F. 

0mm vinissy gdomrao hos planterne. (On the virus diseases 
of plants.) Naturens AVidens 1033, p. 447-470, 1933. 

Brief historical sketch of researches on virus diseases of plants and 
discussion of the various aspects of the problem now undergoing in* 
vestigations. Bevies of the most recent work. 

Bunsel, H[erbert] H[orace] 

A biochemical study of the eurly-top of sugar beet. IT.S.D.A. 
Br. Plant Indus. Bull. 277, 27 p., 1913. 

(The role of oxidases in curly-top of sugar beets.) Biochem. 
Ztsehr 60(3-4): 185-208, 1913. 

Oxidases in healthy and in curly dwarf potatoes. Joum. Agrio. 
Res. 2(5) :37;i-404, 1914. 

Chemical and jibysiological studies with special reference to Ihe 
oxidase activity of the plants. 


Oxidase reaction in healthy and blighted spinach. Joum. Agric. 

Res. 16(7): 377-380, 1918. 

Beport of the results obtained in his studies on the subject He 
states that the results obtained resembles those obtained in several 
other plant diseases. In the case of the mosaic of tobacco, leaf- 
enrl of potatoes, cnrly-top of sngar beets and enrly dwarf of potatoes 
the diseased material shows a greater power to transfer atmoq^herie 
oxygen to certain aromatic compounds than the healthy plants. 
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Bnrgw, O[w 0 n] F[mieif] 

Beport of the Plant Pathologiat. Florida Agrie. Bxpt. Sta. 
Ann. Bpt. 1920-21:25 B-28 B, 1921. 

Brief notes on moHaie disease of several economie plants. 

Beport of the Plant Pathologist. Florida Agric. Expt. Sta. 
Ann. Bpt. 1922-28:52 B--102 B, 1923. 

Notes on mosaie disease of several economic plants. Some uf 
them arc records. Sweet potato mosaic is discnssed to some extent. 

Beport of the Plant Pathologist. Florida Agric. Expt. Sta. 
Bpt. 1924-25, 1925. 

First record of eggplant mosaic disease. 

Burkholder, W[alter] H[agemey6r] 

Bean diseases in New York State in 1916. * Phytopathology (Ab¬ 
stract) 7(1): 61, 1917. 

__Hawley, I[ra] M[yron,] ft Undstrom, E[ni 0 st] 

W[alter] 

Some results of the New York State bean investigations. Proc. 
New York Fruit Growers’ Ass’n. 17th Ann. Meeting 17:120- 
125, 1918. 

_, ft Muller, A[lbert] S[taxiley] 

Hereditary abnormalities resembling certain infectious diseases 
in beans. Phytoiiathology 16(10): 731-737, 1926. 

ThiH paper includes a discussion of a disease which resembles mosaic. 
It is designated as a **pseudo mosaic.” 

Burnett, Q[roTer,] ft Jones, Leon K[ilb 7 ] 

In contrast with seedling stock, apparently healthy potato tu¬ 
bers are virus carriers. Phytopathology (Abstract) 20(10) : 
854-855, 1930. 


The effect of certain potato and tobacco viruses on tomato plants. 
Washington Agrie. Expt. Eta. Bull. 259, 37 p., 1931. 

This pspw give, the results of very mterestiiig experiments. It is 
espedally TalnaUe for the data on latent vimses. 


The distribution of the latent virus in tubers of commercial 
potatoes. Phjrtopathology (Abstract) 21(1): 104, 1931. 
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The longevity of the latent and veinbanding viruses of potato 
in dried plant tissue. Phytopathology 24(3): 215-227, 1934. 
(Washington Agric. Expt. Sta. Sei. Paper 257.) 

Trials of inocalation of dried inoenlum on tobacco and tomato 
plant, giving the results. 

Stunt-A virosis of Delphinium. Phytopathology 24(5): 467- 
481, 1934. 

The author describes the disease of Delphinium known as ^^stnnt” 
or witches broom. The disease has been transmitted mechanically to 
several species of plants, but the insect vector has not yet been de¬ 
termined. 

Busch, Hans J., ft Wolf, Frederik A. 

Manufactured tobacco, a source of inoculum for mosaic in 
flue-cured tobacco. Phytopathology 23(10): 839-841, 1933. 

Brief report of the results of investigations of manufactured to¬ 
bacco as source of inoculum for mosaic in flue-cured tobacco. 

Busch, W. 

Die niosaikkraiikheit der Zukerriibe. (The mosaic disease of 
sugar beet.) Osteurop. Landw. Zeitg 4, No. 6, 1927. 

Butler, E[dwin] J[ohn] 

Report on spike’’ disease among sandalwood trees. Indian 
For. App. Ser. 29(1): 1-11, 1903. 

Some eharacteristics of the virus diseases of plants. British 
Med. doum. 1922:963-964, 1922. (Sei. Prog. 17(67): 416- 
431, 1923.) 

Olassifies the virus diseases into lour groups. (Uvpb h general dis- 
euBsion of the problems. 

Virus diseases of plants. Proc. l*an Pacifle Sei. (^oiigr. 1:143- 
149, 1923. 


Report of some diseases of the tea and tobacco in Nyasaland. 
Nyasaland Dept. Agric. Ann. Rpt. 1928:30, 1929. 

Bntlw, 0[nnond Bonrka] * 

Effect of size of seed used in commercial planting on the in¬ 
cidence of leaf-roll and mosaic in potatoes. Jonm. Amer. 
Soc. Agron. 22(1); 75-77, 1980. 

A brief record of some experimental work. 
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__ A Hurray, H. L. 

Effect of nitrate of potash on the vigor and productivity of 
healthy and leaf roll. Oreen mountain potato plants and 
their progenies. Journ. Amcr. Soc. Agron. 24(11): 881-887, 
1932. 

Beport of resiiltB of experinients. In coneluaion it was noticed that 
nitrate of potash applied to some of the cultures not only increased 
yields but also resulted in loss of vigor in the progeny of the fer¬ 
tilised plants. 

Button, H[arry] F[reeman] 

Scoundrel in stripes. Gard. Mag. 34:108^ 116, 1921. 

Caesar, L[aw8on] 

Peach diseases. Poach yellows and little peach. Ontario Dept. 
Agric. Bull. 201:43-59, 1912. 

Some little known but destructive diseases reported. Ontario 
Agric. Goll. & Bxpt. Farm. Ann. Rpt. 38:28, 1912. ^ 

A record of raspberry yellows and tomato mosaic. 

Some data on peach yellows and little peach in Ontario. Phy¬ 
topathology (Abstract) 10(5); 318, 1920. 

Caldwell, John 

The physiology of virus diseases in ])]ants. I. The movement 
of mosaic in the tomato plant. Ann. Appl. Biol. 17(3) :429- 
443, 1930. 

The movement in the plant of the causative agent of \iru8 diMease 
is diF<cu88ed. The relevant data in the literature is summarized. 

This })aper gives the results of experiments ^hieh demostrated that 
the virus it not carried in the xylem. 

The j)hyRiology of virus diseases in plants. II. Further studies 
on the movement of mosaic in the tomato plant. Ann. Appl. 
Biol. 18(3): 279-298, 1931. 

Experiments with ancuba mosaic in tomato are discussed. These 
results support the general thesis that the causative agent does not 
nonnaUy travel in the xylem stream. 

Studies in the physiology of virus diseases in plants. 111. 
Aucuba or yellow mosaic of tomato in Nicotiana glutinosa and 
other hosts. Ann. Appl. Biol. 19(2): 144-152, 1932. 

When the aueoba or yellow mosaic of tomato is injected into Nico¬ 
tiana glutinosa and Datura stramonium the symptoms are different 
from those produced by this little multiplication of the virus. 
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The phyuology of virus diseases m plants IV The nature of 
tomato Ann Appi Biol 20 (1)100-116, 1933 

Tlio author summanzes this papor as foUouvs **lii this paper the 
symptoms of aueuba mosaic of tomato in N gluUnoba are described 
A method is discussed whereby it is possible to count the spots 
formed after muculition with )uict diluted to ditfcniLt strengths The 
fact that the number of spots formed is proportional to the amount 
of dilution is taken as indication the number of virus particles pres¬ 
ent in the ;|uice It is shown that the amount of virus present in 
the juice does not increased after agitation or after treatment with 
proteolytic enrymes With trypsm and diastase they were decreased. 
This decrease it is suggested, is due to the absorption rather than 
to the destruction of the virus The amount of multiplication of 
the virus in the tissues of N gluttnosa, is exammed and compared 
with the much greater multiplication in tomato tissues 

The physiology oi the vims diseases in plants V The move¬ 
ment ot the vims agent in tohaceo and tomato Ann Appl. 
Biol 21(2) 191-205, 19, 

The author reports tlie results of experiments on the movement of 
fha vims of anenba or yellow mosaie of the tomato Also of expen 
luents on the transmission of six diflerent viruses in the seed of to¬ 
mato or tobicio, whub were negatno The author suggests that the 
chances of seed trinsmission of these viruses are very slight Other 
observations are gi\cn and concludes thst the virus apparently moves 
in the direction ojipo&itc to that of the metibolites 

The ph>siolog> oi vims diseases in plants VI Some effects 
of mosaic on tlu metabolism of the tomato Aim Appl Biol. 
21(2) 206-224, 1914 

The author revises the liteiature doibng with the effect of virus 
diseases on the metabolism of the host plants Ho reports the results 
of hiB expenments and obBer\ationB on the aueuba or yellow mosaic 
in tomato According to the author the metabolism of the plant 
IB not affected during the stage of development He found that the 
respiration process is somewhat affected by the disease, the output of 
C02 by the host tissues is higher than the healthj ones This is at- 
tnbnted to an increase in the efficiency of the enzyme system of the 
diseased plants 

OaliniBsa, H. R 

The occurrence of bunchy-top and root knot in Abacd. Phil. 
Jour, of Agnc 2(2) 121-127, 1931 

Plants of Musa textihs may be mfected with both diseases which 
causes some confusion 



76 THE JOURNAL OP AGBIOULTURE OP THE UNIVERSITY OP P. B. 


Attempts to re-establish abaci plantation in Cavite, previonsly 
wiped out by bunchy top. Philippine Joum. Agric. 2(8): 
200^-221, 1931. 

The efforts have not been encouraging. Ten introduced varieties are 

more of less susceptible. The use of fertiliser was not successfuL 

Oaluwe, P. de 

(The leaf curl of potatoes.) Handel. Vlaamsch Natuur en 
Oeneesk Cong. 12(2): 195-200, 1922. 

Oalvino, Uario 

Informe de los anos 1918, 1919 y 1920 de la Estaci6n Experi¬ 
mental Agrondmica, Santiago de las Vegas, Cuba. (Annual 
Report for the years 1918, 1919 and 1920 of the Agricultural 
Ex])eriineiit Station, Cuba), pp. 547-550, 1920. 

Doce puntOK relaeioiiados eou el iiiosaico de la cana y el modo 
de eoiiibatirJo. (Twelve points related to sugar cane mosaic 
disease and uietliods to control it.) Rev. Agrie. Cdlh. & 
Trab, (^uba, 5(12): 6-7, 1924. 

Nuevas oritmtaeioues en la seleeeion de cana para semilla. 
(New orientations in sugar cane seed selection.) Rev. Agric. 
Com. & Trab. Cuba, 6(12) :8-10, 1924. 

Campbell, D. Curl 

(^oininunieatioiis to the Hoani of Agriculture. 3:219, 1802. 

Oampbdl, E[lmer] 0[raiLt] 

Potato leaf-roll as affecting the carbohydrate, water and ni¬ 
trogen content of the host. Phytopathology 16(7): 427-430, 
1925. 

A brief papier giving the results ot studies intli(*ated in the title. 

Camunas, Manuel 

Report of the Commissioner of Agriculture and Labor, 19th 
Ann. Rpt. Govt. Porto Rieo to Secretary of War, Washing¬ 
ton, D. C., Appendix LX pp. 685-707, 1919. (Rev. Appl. 
Ent. ser. A. 9:332, 1919.) 

A record of the occurrence of mosaic of sugar cane in Puerto Rico. 

Came, W[alter] M[illard] 

Spotted wilt of tomatoes. W. Australia Dept. Agric. Leaflet 
116, 1928. 

Popular. 
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Idthiasis and bitter pit of pears. Joum. Dept. Agric. W. Aus¬ 
tralia 2 Ser. 4(2): 202-206, 1927. 

Description of these two diseases before the cause was known. 

Mosaic and leaf roll of potatoes. Joum. Dept. Agr. W. Aus¬ 
tralia 2 Ser. 4(2): 322-329, 1927. 

Bitter pit in apples: Some recent investigations. Joum. Aus¬ 
tralian Council Sci. & Indus. Bes. 1(6): 358-365, 1928. 

Report of recent observatious. This work was done before the 
cause was known. 

A preliminary note on a theory as to the origin of bitter pit 
in apples. Journ. Dept. Agric. W. Australia 2 Ser. 4(3): 
382-385, 1927. 

The author attributes the bitter pit of apples to excessive transpira¬ 
tion. He explaiuh his conclusions, written before the cause was known. 

_Pittman, H. A., & Elliot, H. Q. 

Studies concerning the so-called bitter pit of applies in Aus¬ 
tralia, with special reference to the variety Cleopatra. Aus¬ 
tralia Council Sci. & Indus. Bes. Bull. 41, 88 p., 1929. 

This is a preliminary report. It reviews the literature, describes 
the (iisoaso, and gi\es control measures. This paper was written 
before the true cause of the disease was known. 

Oarpenter, C[lare]ice] W[illard] 

The Kio Grande lettuce disease. Phytopathology 6:305}-305, 
1916. 

The first record of this disease. 

Cairante, Viceiuo 

La produzione della patate da semente e le malattie da virus. 
(Potato production by seed and the virus disease.) L’Italia 
Agricola 11 (4): 439-463, 1933. 

A well illustrated popular paper giving good description. 

Carroll, E. 

On the disease in potatoes called curl. Irish Farmers’ & Gard. 
Mag. 4:248-251, 1837. 

Hiatozleal. 

OarrUre^ E. A. 

Bevue Horticole 62:444, 1880. 

Mention of Pittotporum toMra vartegata. 
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Influence du greffon but le sujet. (Influence of the graft upon 
the stock.) Bev. Hort. 60:58-59, 1887. 

Mention of PtUotponm tohim vaniegata, lime, Shammu, Amt 
doplatanug var. muMora. 

BeRistance in sugar beet to curly-top. Phytopathology (Ab¬ 
stract) 16(1): 87-88, 1926. 

Carsner, Eubanka 

Susceptibility of various plants to curly top of sugar beet. 
Phytopathology 9(9): 413-421, 1919. 

The author gives a list of mareptible plante obtained bf expori- 
nental atndiea. 

_, ft Stahl, 0[oudns] Fpoyd] 

The relation of Chenopodwm murtde to curly-top of the sugar 
beet. Phytopathology (Abstract) 14(1): 57, 1924. 

-, ft- 

Progress report on curly-top of sugar beet. Phytopathology >> 
(Abstract) 14(2): 122-123, 1924. 

-, ft- 

Studies on eurly-top disease of the sugar beet. Joum. Agrie. 

Bes. 28(4): 297-319,1924. (Facts About Sugar, March 1925.) 
Gives review of the literature, the distribution of the disease and 
the leafhoppcr. Discusses the importance of the disease, the incuba¬ 
tion period in the insect, the relation of the number of insects to the 
disease, the effects of light and temperature, susceptibility, other hosts 
overwintering and methods, of control. 

Spring infection of sugar beet leafhopper with curly-top virus. 

U. S. D. A. Official Bee. No. 34, 3 p. 1925. 

A bean disease caused by the virus of sugar beet curly-top. 
Phytopathology (Abstract) 16(11): 731, 1925. 

Attenuation of the virus of sugar beet curly-top. Ph3rtopsthol- 
ogy 16(12); 745-756, 1925. 

Ckenopoaum mwrali, Sumex critfm and BvMa moguini are dif¬ 
ficult to infect. The attenuation of the vims from these plants does 
not give immuaily to beets. 

Besistance in sugar beet to curly top. IT. S. D. A. Giro. 888 , 

7 p., 1926. 
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Based on the evidence reported the author hopes to find a resistant 
variety of beet to curly top. 


Susceptibility of the bean to the virus of sugar-beet curly-top. 
Joum. Agric. Res. 33(4): 345-348, 1926. 

Brief account on the susceptibility of bean to the virus of sugar- 
beet curly-top, transmitted by the leafhopper Euietitor tenella Baker. 
Description of eymptoms and enumeration of susceptible varieties of 
beans. 


- & Lackey, C[harles] F[raiiklin] 

Further study on attenuation of the virus of sugar beet curly- 
top. Phytopathology (Abstract) 18(11) 1951, 1928. 

-, & - 

Mass action in relation to infection, with special reference to 
curly-top of sugar beet. Phytopathology (Abstract) 19(12): 
1137, 1929. 

__ Abegg, F. A., Gormany, C. E., Elcock, H. A., Edler, 

W., Lowe, G. G., Owen, F. V., Park, D. A., Price, G., ft Skudema, 
A. W. 

Curly-top resistance in sugar beets and tests of the resistant 
variety IT. S. No. 1. IT. S. D. A., Tech. Bui. 360, 68 p., 1933. 

Gives the results of experimental work with this important variety. 

Garter, Walter 

Population of Eufcttix tenelliis Baker and the osmotic concen¬ 
tration of its hosts plants. Ecology 8:350-352, 1927. 

The author does not discuss virus diseases, but this iDse<*t is of in¬ 
terest in connection with curly-top of sugar beet. 

Extensions of the known range of Eutettix ienelliis Baker and 
curly-top of sugar beets. Journ. Econ. Eiit. 20: 714-717,1927. 

A record of an outbreak of curly-top of sugar beet m Montana and 
an abundance of the insect vectors. 

Ecological studies of curly-top of sugar beets. Phytopathology 
.(Abstract) 17(10): 747, 1927. 

A technic for use with homopterous vectors of plant diseases 
with special reference to sugar-beet leafhopper, Eutettix 
tenellus. Joum. Agric. Res. 34(5)449-452, 1927. 

A description of a device for artificial feeding of the insects. 
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An improvement in the technique for feeding homopterous in¬ 
sects. Phytopath. 18(2): 246-247, 1928. 

A very diort paper in whidi the author deeeribea the method. 

Transmission of the virus of curly-top of sugar beet through 
different solutions. Phytopathology 18(8): 675-679, 1928. 

The author gives the results of experiments with leafhoppers as 
transmitting agents. 

The purpose of predicting outbreaks of Eutetiix teneUus Baker 
under present-day conditions. Joum. Econ. Ent. 22(1): 154- 
158, 1929. 

A study which is of value in connection with the study of the curly' 
top of sugar beets. 

Seasonal and regional variations in eurly-top of sugar beets. 
Seienee 63(1625): 213-214, 1926. 

Observations indicate '^That the abundance or scarcity of beet leaf- 
hoppers and presumably also the climatic conditions of a given area 
rather than the severe outbreaks occurred simultaneonsly throughont 
the range of the insects at periodic intervals.'' 

Susceptibility of the virus of sugar beet curly-top. Jogom. 
Agrie. Res. 33(14): 345-4148, 1926. 

The author gives proof that a disease of the beans is caused hy 
the some virus as that causing the curly-top of the sugar beet and 
that it is carried by the insect (Eutettiar teneUa,) 

Curly-top problems from the pathological standpoint. Utah 
Agrie. Ex])t. Sta. Mise. Publ. No. 3, 1927. 

Ecological studies of eurly-top of sugar beet. Phytopathology 
19(5): 467-477, 1929. 

*‘Tho development of curly top appears to be more severe under 
conditions of high light intensity, temperature, and evaporation than 
under conditions where these factors arc reduced in intensity. One ex¬ 
periment indicates that the conditions governing susceptibility to in 
fection are not the same as those conditioning the later de velopment 
of the disease. Experiments on the control on external environment 
indicate that lampblack and zinc oxido when sprayed onto the leaves, 
interfered with the normal functions of the plant and did not favor 
the development of the disease. Hydrated lime reduced the severity 
of the disease but did not affect the normal beet" 
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Ecological studies of the beet leaf-hopper. TJ. S. Tech. BulL 
206:114 p., 1930. 

This paper does not deal with any vims disease but is of interest 
because the insect is a carrier of the curly-top of the sugar beet. 

Some phases of the sugar-beet leaf-hopper problem. Joum. 
Washington Acad. Sci. 20 :153-155, 1930. 

Comparison of tobacco dust 'wiith other forms of nicotine in 
control of yellow spots of pineapples. Joum. Ecom. Ent. 
26(5): 1031-1035, 1932. 

Toba(*oo dust was superior to other nicotine preparations in the con¬ 
trol of the vector (Thript tahaei). 

The pineapple mealybug {PHcudococcu^ brevipea (Ckl.) and 
wilt of pineapples. Phytopathology (Abstract) 22(12): 996- 
997, 1932. 

The spotting of pineapple leaves caused by Pseudococcus brevipSf 
(Ckl.) the pineapple mealybug. Phytopathology (Abstract) 
22(12): 996, 1932. 

The pineapple mealybug, Pseudococcus br^vipes and wilt of 
pineapples. Phytopathology 23(3) 207-242, 1933. 

The author gnes excellent debCiJi>tioii of this disease and the robults 
of experimental work by which he demonstrated that the aiVs gQ jg 
carried by this insect There is no positivo proof that thia disease is 
due to a virus. 

The spottinR of pineapple leaves cauaed by Pseudoeoceus 
hrevipes the pineapple mealy bug. Phytopathology 23(3); 
24.S-259, 1933. 

This insect causes two types of ^lots and it is not known that either 
of them is due to a virus. The power to cause green Bpots is trans¬ 
mitted from mother to young but not ail the young ones havs the 
power to transmit the disease. 

Oaaagrandi, 0. , 

Vurus filtrabili ed ultrafiltrabili (Tecnica e ricerche personnali). 
(Filterable and ultrafilterable viruses. Personal technique 
and researches). Bull. Atti. A. Acad. Med. Borne. 62(9): 286- 
288; (10): 340-344, 1926. 
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Cation, Donald. 

Three virus diseases of the peach in Michigan. Michigan Agrie. 
Expt. Sta. Circ. Bull. 146:2 p., 1932. 

A brief historical review of yellow aod little pea(*h aod a description 
of a new virus disease to which he gives the name ''red suture.” 

Gajl^y, Dorothy M. 

Breaking” in tulips. Gard. Chron. 83(2164): 435-436, 1928. 
(Ann. Appl. Biol. 16(4): 529-539, 1928.) 

The author gives the results of experiment proving that the disease 
is infectious and transmissible. 


Ecological studies of curly-top of sugar beets. Phytopathol¬ 
ogy 19(5): 467-477, 1929. 

A discusHion of the en\iroumental factors under which the symptoms 
are iuereased or decreased. 

Ecological studies of the beet leafhopper (Eufeffix tenella). 
U. S. 1). A., Tech. Bull. 806, 114 p., 1930. 

This paper does not contain any data on virus diseases but is of 
interest because of the relation of the insect to the curly top of sugar 
beet. 


“Breaking” in tulips. TI. Ann. Appl. Biol. 19(2); 153-172, 
1932. ♦ 

The disease is transmitted by grafting and by inserting plugs of 
diseased tissue into healthy bulbs. Experiments with filtered sap, have 
gheu negative lesuMt. Experiments of transmission to promote break¬ 
ing have given negative results. The variety Keizerskroon Is a true 
bicoloT and the pattern is not of a virus. 

Oeresa, G. 

Control dc la enfenuedad del “Mosaico”, (Mosaic disease con¬ 
trol). Rev. Agric. Com. & Trab. Cuba 8(1): 5-9, 1926. 

•Chapman, 0[eorge] H[eni 7 ] 

Investigation relating to mosaie disease. Massachusetts Agric. 
Expt. Sta. Ann. Rpt. 20:136-144. 1908. 

Compares tomato and tobacco mosaic, describes the former, gives re¬ 
sults of studies with fertilizers and on the catalase of the plant. 
Also discusses susceptibility. 

Mosaic allied diseases, with especial reference to tomkto and 
tobacco. Massachusetts Agric. Expt. Sta. Ann. Bpt. 26; 
94-104, 1913. 
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Tobacco mosaic causes losses of more than one million dollars To¬ 
mato mosaic in gioenhouses only, and of little importance Diseaso 
IS physiolo£fical and m«i> be caused by injuries to roots, improper 
sterilization of the seedbeds, etc Not caused by mineral fertilizers. 
Infectious Not contagious 

Effect of colored light on the mosaic disease of tobacco Sci¬ 
ence ns. 43(1111) 537-538, 1916 

Gives the iisuits ot ixpeiiments to determim the effects ol colored 
bghts on tobacco mosaic This is discussed more fully m BulL 175 
published in 1917 

Mosaic desease of tobacco, Massachusetts Agric Expt Sta Bull 
175 75-117, 1917. 

An extensive study giving a histoiicdl summaiy, i description of the 
disease, occ uric nee, economic importance, infectious nature, pathological 
anatom\ of plant, methods of transmiBsion, tho effects of fertilizer and 
colored lights Also a study ot the enzyme sctivitv of thi pliiits 
Bebeves the disease is due to a disturbance of the cu/vme activities 

Ohapple, J. 

A method oi |>utato uidiiageiuent foi piLveutiiiK the curl Path, 
and West of Euglaml Soe Papcis 7 35Q-351, 1795 

Historical value 

Ohardon, Carlos E[ageiiio] 

Infonne amial del Patologo Especial para el ano fiscal de 
1921-22 (Annual n port of the Special i^athologist for the 
Fiscal ycai 1921 22 ) Ins Expt Sta Poito Rico Ann Rev. 
1921-22 67-74, 1922. 

Resumoii dc la liteiatuia del ongen de las eufermedadcs del 
“Mosdieo ’ en las plaiitas (Review of the literature about 
the oiigin ot “Mosaico” diseases of the plants ) Rev Agne. 
Puerto Rico 9(4) 13-22, 19^?!. 

A review of the literature and list of publications 

__ & Veve, B[afaell A. 

Sobre la transiiiision del inati/ado de la cana por medio de 
insectos (About the transmission of sugar cane mosaic by 
moans of iiisoets ) Memoirs Ass’n, Sugar Tech Porto Ricc 
1(1) 9-12, 1922 (Rev Agric Porto Rico 9(2) 9-20.) 1922 
Facts About Sugar 16(14) 281-284, 1922 Louisiana Planter 
& Sugar Manuf 69(19) 323-324, 1922 

Give tho results of experiments which proved that Aphin luaides is a 
carrier. 
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The traosmission of sugar cane mosaic by Aphis maides under 
field conditions in Porto Bico. Ph 3 rtopathology 18(1): 24-29, 
1923. (Rev. Appl. Mycol 2:390-391, 1923. BeT.Appl.ljnt. 
ser. A. 12(2); 40, 1924. Bev. Agric Com. & Trab. (Cuba 
7(2): 37-41, 1924.) 

This paper gives the results of experiments which demonstrate that 
the disease is earned by Aphis moides. Also some grass host of tho 
disease. The same discussion in the preceding srtide. 

La relaeion de ciertas yerbas con el matizado de la cana de 
azficar. (Relation of certain weeds with sugar cane mosaic.) 
Rev. Agric Puerto Bico 12:305-314, 1924. (Rev. Appl. Ent. 
ser. A 12(2): 40, 1924.) Rev. Agrie. Com. & Trab. (Cuba) 
7(2) •37-41, 1924.) 

A study of the disease with sfiecial leferenee to Aphis mmdfs and 
Certain grasfa hosts. 


La transuiisiun del mosaieo. (Transmission of mosaic.) Sugar 
26-477 47h, 1924 


Mosaic investigations at Central Cambalache. (Preliminary 
Report). fToiirn Dept. Agrie. Porto Rico 8(2):27-39, 1924, 
(lilt Sugar Joiiru 27(324) 649-651,1925. Rev. Appl. Mycol. 
4- 505 506, 1924. Rev Agrie. Puerto Rieo 13.205-218, 1924. 
Facts About Sugar 18 569, 1924.) 

“Mosaic ’ o luati/ado de la eaila de azucar. (“Mosaic” or 
inottliug of sugar eane.) Rev Agnc. Puerto Bico 14:188- 
197, 1925. (Rev. Appl. Mycol. 4:6.35, 1925.) 

La revolueioii «le las variedades de cana en Puerto Rico. (The 
varietal revolution of Sugar eane in Porto Rico.) Rev. Agrie. 
Puerto Rieo 18 117-127, 1927. (Rev. Appl. Mycol, 6:581, 
1927. Planter k Sugar Manuf. 78(22); 429-430; (23) : 451- 
453, 460,1927. Joum Dept. Agnc. Porto Rieo 11:9-41,1927.) 

This jiaper mtludei a diseusaion ot tho relation of mowie to the 
\aiietal resolution of sugar cane in Poito "Rico. 

The agricultural revolution in Porto Rico. Pacts About Sugar 
22:894-897,1927. 
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Chatterjv, N. 0., et al 

LiTestigations on the spike-disease of Sandal. T. B4sum4 of the 
observations made to date. II. Report of progress made dur 
ing the quarter ending 30th June, 1931, Indian Inst, of Sei. 
Bangalore, 16 p., 1931. 

A review of the hietory of the diaease and a eketeh of reeent work 

Oheal W[i]liam] F[raiik] 

Investigations of hop mosaic disease field. Ann. Appl. Biol 
16(2): 230-235, 1929. 

Proof that tho diBcase is mtoetioiis aod ran bo iiitiodiioiMl liv taiiiot 

plant!. 

Chevalier, Aiig[iigt] 

Sus rextension et la propagation de la maladie de la rosette 
d’Araehide an Senegal. Comp Bend. Acad. Sei. (Paris) 1S3 
(22): 1115-1117, 1931 

The virus of tho peanut losettc is transmitted by Aphis lahwni, Tho 
disease also attacks the Sakhagayer, a peanut growing on fallow land. 
This appears earlier than the cultivated peanut and carries the disease 
from year to year. 

Chid, The 

Stripe siek eaue. South Africa Sugar Joum. 9:439-440, 1925. 
The author believes that the etiipe disease is a form of mosaic. 

Christie, 0[eorge] I[rviiig] 

Report for 1921 of the Department of Botan> Indiana Agric. 
Expt. Sta. Ann Rpt 1921:14-19, 1921. 

Chn, H. 

(The speciality of mosaic disease.) Ent. & Path. Hangchow, 

. China 2(12): 219-240, 1934. 

Church, Margaret B[rook8] 

The relation of mosaic disease to pickling of cueninber. Phyto¬ 
pathology 11(1):28-29, 1921. 

A study of the effect of the disease on the piekling quality of the 
euenmbor. 

Ciferri, B[afad] 

Measuring the intensity of discoloration of sugar cane leaves. 
Proe. Fourth Congr. Intern. Sec.*Sugar Cane Technologists, 
1932. (Facts About Sugar (Abstract) 27(6): 260, 1932.) 

The author describes his procedure and obsenations nith the Moil 
nephelo-absortimeter while measuring the intensity of light through 
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loaveg of '' Orifltalina ” variety of sugar cane which is susceptible to 
mosaic. The infected leaves showed that the opacity is about 27% 
greater than that of healthy foliage and practically constant. 

ThicknoRH of mottled and healthy sugar cane leaves. Proc. 
Fourth Intern. Congr. Soe. Sugar (5ane Technologist, 1932. 
(Pacts About Sugar (Abstract) 27(6): 260, 1932.) 

Based on 17,620 micromctric meaburenients with gaivanometric con¬ 
trol of the trickness of mottled and healthy leaves of sugar cane va¬ 
rieties susceptible to nmsaic. lie observed that the diseased leaves are 
slightly thicker than the healthy ones. 

Cl&usen, 

Die Hlattrollkrankhcit dcr Kartoffcl. (The leaf roll disease 
of potato.) Markischer Landv^irt. 3:503, 1922. (Landw. 
Wochenbl. Sclilezw. Holst. 72:587, 1922.) 

Clayton, E[dward] E[a8timan] 

Effect of early si)ray and dust applications on later incidence 
of cucumber wilt and mosaic diseases. Phytopathology u, 
(7): 473-481, 1}>27. 

The moht ini]iortnut sector is the striped beetle. Bordeaux and lead 
arsenate sprays led to a reduction in the mosaic due to control of in¬ 
sects. The Bpra,> treatments were better than the dust treatments. 

Breeding for resistance to cucumber mosaic disease. Phyto¬ 
pathology (Abstract) 19(1): 85-86, 1929. 

A study of the iiiosaie disease of crueifers. Journ. Agrie. Res. 
40(3):2G:{-270, 1930. 

The iiiotuiic of swede tuiuiiis {BranHica napobrajtHica) does not ap¬ 
pear to be soiioiis. It IS carried by the cabbage aphid {Brcvtocoryne 
hraHbicae). i'uubflower and Brussol Bi>routs arc slightly susceptible, 
(’’abbuge is highly rebistaut or immune. Chinese cabbage {^H. rhwe^i- 
sis), cultivated white (B. alba) and black mustard (B. niffra) and rape 
(B, napuH) are suheeptible. The ryniptoms vary on differeut hosts and 
are usually most severe at 65 to 76 degrees P. 

rucumber disease 'iiivcstigHtions on Long Island. New York 
(Geneva) Agric. Exp. Sta. Bull. 590, 20 p., 1931. 

Conclusions are given that the only way of controlling mosaic, the 
chief cause of the decline of cucumber in T^ng Island, is by develop¬ 
ing resiatant varieties. 
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deare, L[aiirc]ice] D[elana 7 ] Jr. 

Report of the Biological Division. British Guiana Dept. Agrie. 
Ann Bpt. 1924 65-68,1926 (Rev. Appl. £nt. ser. A. 14:238, 
1926) 

Cleveland, C[larenoe] B[iigg] 

The relation of iiisects to the transmission of potato leafroll and 
tomato mosaic in Indiana Indiana Agnc. Expt Sta. Bull. 
361, 24 i>, 1931 

The author a relation and importnme oi insects as cnriicis o£ 

diseases, espociaU> on tomato and potato He ^ves methods of con¬ 
trol and spraying schedules 

The relation to the transmission of iiotato leafroll and tomato 
mosaie in Indiana Indiana Agrie Expt. Rta. Hull. 361, 24 p., 
1931 

(^onsideratious as to the different degrees of impoitame ol the dif¬ 
ferent insect vectors e g the aphid Myew peratcae, the leafhopper ffm- 
poasca fahea, the pink and green potato aphids Maoroatphwn aolamfdlii 
(M qci) and the flea beetle ffpitetriar cucumrris in the sjiread oi mosaic 
on jiotato. In regard to tomato mosaic M peratcae is believed to be 
niainlv responsible foi tr.iiistiiissjou from tomato to tomato the potato 
leafhopper, Empoaspa fahea, the onion thnps Thrtps tahan and the 
(ommon red sjudei Tttranychus ielanua are considered capable of 
transmitting tomato mosaic 

Cleveland, L[einuel] B[oBcoe] 

Some problems that ma> be studied by oxvgenation Science 
63 168-170, 1926 

The author suggebts the studying of .i large number ot diseases, in 
eluding \uu8 diseases b} a method of oxygenation 

Oleveringa, 0. J. 

Versehilleiidi* belaiignjke oiiuteii voor het pootgoedoraagstuk 
bi,i ddrilappelen, m her vijzouder ook de rol die de afdeel 
mgeii, (del landbouwrnaatsppijen) daarbij Kiinnen vervullen. 
Tijdschr Plantenz 30(2) 17-26, 1924. 

Cirtified s(*ed gave good >ield the flist year but thcie was «i lapid 
decrease tho following years as a result of infection bj virus diseases. 

Olinoh, Phillis 

Cytological studies of potato affected with certain virus distases. 
Sei. Prov. Boy. Dublin Soc. 20(15) • 143-172, 1932. 

Detailed account of the authorN cytological investigations of potato 
plants affected with certain virus diseases Those types considered 
were simple mosaic, crinkle, intervcinal mosaic, anciila mosi c, *^trenk, 
and leafroll 
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Clintoxi, 0[eorge] P[erldxui] 

Chlorosis troubles. Illinois Agric. Expt. Sta. Bull. 40, p. 189, 
1895. 

Chlorosis troubles, aster, peach, raspberry yellows and tobacco 
calico. Connecticut Agric. Expt. Sta. Ann. Bpt. 1908:305, 
341, 355, 363, 1903. 

Gives record of mosaic disease on many jdants. 

Beport of botanist. Connecticut Agr. Expt. Sta. Bept. 1905: 
270-273, 1906. 

Description of a disease of onions called brittle on account of the 
brittleness of the loaves; although not described as a virus disease 
it appears as an early record of the disease which recently has been 
proved to be duo to a virus and known as dwarf. 

Lima bean chlorosis and tobacco calico. Connecticut Agric. 
Expt. Sta. Ann. Bpt. 1907:341, 362, 1907. 

Gives record of mosaic disease in many plants. 

Notes on fungus diseases etc. for 1908. Connecticut Agric. 
Expt. Sta. Ann. Bpt. 1908 :857-858, 865-866, 872-979, 1909. 
Mudunelon chlorosis and mosaic diseases on several plants. Peach 
yellows and so-called yellows. 

Thirty-third and Fourth Beports of the Botanist. Connecticut 
Agric. Exi)t. Sta. (New Haven) B])t. 33-34: 735, 1910. 

Gives record of mosaic disease in many plants. 

Tobacco calico (Connecticut Agric. Expt Sta. Bull. 166:10. 
1913. 

String leaf toba<*co. (Connecticut Agric. Expt. Sta. Ann. Rpl 
1913:27, 1913. 

Gives record of mosaic disease in many plants. 

Chlorosis of plants with special reference to calico of tobacco. 
Connecticut Agric. Expt. Sta. Ann. Bpt. 1914:357-423, 1915. 
Gives a discussion of types of chlorosis, nomenclature, host preva¬ 
lence, distribution, review of literature and results of his own experi¬ 
ments. 


Mosaic or white pickle. Connecticut Agric. Expt. Sta. Ann. 
Bpt. 1916:430-431, 1916. 




PARTIAL BlBlilOaBAPHT OF VIRUS DISEASES OF PLANTS 


89 


A record. Also a record of chloroeia and crinkling of coy bean on 
page 446. 

Notes OD plant diseases of Connecticut. Connecticut Agrio. 
Expt. Sta. Kept. 1916(6): 421^51, 1916. 

Containa records. 

New or unusual plant injuries and diseases found in Connecticut. 
1916-19. (Connecticut Agric. Expt. Rta. Bull. 222:397-482, 
1920. 

Becords of eblorosis on Celastrvs McatidenM Hud Bxbef^ vulgore. 

Peach “Yellow” Nature and cause of mosaic disease of plants. 
Connecticut Agric. Expt. Sta. Director’s Rpt. 1924:207, 1925. 
Very brief leference. 

_, ft Anderson, P, J. 

Tobacco diseases observed in 1926. Connecticut Agric. Expt. 
Sta. Tobacco. Sta. Bull. 8:55T-57T, 1927. 

_ft McCormick, Florence A.] 

Tobacco mosaic. (Connecticut Agric. Expt. Sta. Tobacco Sub- 
Sta: Bull. 10: 75T-82T, 1928. 

Cockerham, G. 

Variations in the total nitrogen content of normal and leafroll 
potatoes. Proc. Leeds. Phil. & Lit. Soc. (Sci. Sect.) 2(8): 
375-382, 1933. 

Considerations of the pronounced disturbances in the metabolism of 
nitrogenous substances within the potato due to the presence of the 
leafroll virus. Discussion of results obtained with a jfroat deal C'f 

tabulated data. 

Ooit, J. E. 

Son-blotch of the avocado, a aerious physiological disease. Cal¬ 
ifornia Avocado Assoc. Yearbook, p. 27-32, 1928. 

This paper was written before it was demonstrated that the disease 
was due to a virus. 

Oolby, A. 8., ft Anderson, H. W. 

Diseases of brambles in niinois and their control. Illinois 
Agric. Expt. Sta. Circ. 306, 1926. 

Several virus diseases of brambles are desc'ribed. 
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Oolaman, Leslie 0[harleB] 

Spike disease of sandal Mysore State Dept Agric Mycol ser 
Bull 3, 52 p, 1918 

Aftei (liscusBin^ tlu conaittonB iindd ^hidi tiu dimHtie apjH tied tlio 
author condudis that it js i \inis diseiBo (onipaiable to other virua 
diseases in behavior and that it is commumeatod by graftings and in¬ 
sects The accumulation of starch in the leaves and the dying of root 
tips and hauRtoria are definite symptoms This appears to be the Hist 
pajiir giiing evidiuce that the disease is (aimed b> \ \iius 

Transmission of sandal spike Indian Forester 49(1) 6-9,1923 

Ones prodt by means of grafting that this disoisi is due to a 
virus. 

Ool6n, E[inundo] D[ixnas] 

La enfermoddd de las rayas amanlias (Yellow stripe disease ) 
Porto Rieo Ins Expt Sta Ciu 14 1-6, 1918 

Populir <iccount of this disease nem to Porto Bioo 

Yellow stupe ot sugai lanc Poito Bieo his Expt Sta , 
Ann Rept 1918-19 66-68 1919 

The absorption sjHctiuni of the Ghloiopli>ll in yellow striped 
sugai (diu JouMi Dept Ague Porto Bieo 3(4) 43-53, 
1919 

Thcs( studies iiidu ito<l tint thtie js no decomposition ot (hloroj)h>ll 

La cnltimedad dc las ia\as aiiiaiillas (Yellow stupe disease ) 
Sngai 21 52, 1919 

A brief popular discussion 

Trabaios dc investigaeion duiante el afio Fiscal 1919-20 Re¬ 
seat eh work during the Fiscal veai 1919-20 Rev Agric. 
Puerto Rico 6(3) 7-14, 1921 

A review of niork done it the Insular Experiment Station of Puerto 
Bieo 

(^heniieal ehanges in yellow striped sugar cane Porto Rieu 
Ins Expt Sta Ann Rpt 1920-21 18-19, 1921 

Ctonditi I[ra] [Judaon], ft Home, W[illiam] T[itii8] 

A mosaic of the fig m California Phytopathology (Abbtracl) 
23(1) 7 1993 
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Account of a diBcasc which appears to be i true mosaic of fig No 
insect vector of the disease has been detected Transmission is dis¬ 
cussed 

- , & - 

A mosaic of the fig m California Phytopathology 23(11) 887- 
896 

A more detailed account than the preceding abstract and well U* 
lustrdted The authors discuss mosaic symptoms, variety susceptibility, 
vectors and field Hboritory studies 

Oook, Melville T[hiir8to]i] 

Peach yellows and little peach Bot Gaa 72(4) 250-255, 1921. 

Ones the ic^siilts oi histological studies to determine the transloci 
tion ot starch 

The dissetninatiou of piaih yellows and little peach Phyto¬ 
pathology 12(S) 140-141, 1922 

Tlvidence that these diseasm arc transmitted m miisciy Mcick 

Estudio sobre la lausa del mati/ado (Studies on the cause of 
mottling) Kev Agnc l*uerto Rico 13(6) 373-376 1924. 
(Rd \ppl Mvcol 4 ^78 1924) 

A discussion of virus diseases Mith spcdnl reference to sugar cane 
mosaic. 

The scMrch tor the (duse ot iiiosdie Fdots About Sugdi 19(24): 
570-571 1924 

A ])Opular paper 

Present knoMledge ot iiiosdu disease douiii Dept Agne. 
Porto Rieo 8(2) 50 54 1925 (Tiit Sugdi dourn 27(824), 
(>47-64b, 1925 ) 

Popular 

Studies on the e>tolog\ ot sugai edue mosdie Phytopathology 
(Abstiaet) 16(1) 45, 1925 

The control ot sugdi eane mosaic Facts About Sugar 20(30) : 
67-68 1925 

A popular discussion of the disease m Porto Kico 

El domimo del xnati/ddo de la ea&a de a/ucai (The control 
of sugar eaue mosaic ) Rev Agne Puerto Rico 14(1); 7-9, 
1925. 

A populai discussions of the disease in Porto Rico 
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Histology and Cytology of sugar cane mosaic. Joum. Dept. 
Agric. Porto Rico 9(1): 5-27, 1925. (Rev. Appl. Mycol. 6: 
387-388, 1925. Rev. Agric. Porto Rico 16:291-298, 1925.) 

The author gives a review of the literature on this phase of the 
subject and the results of his own studies. The chlorosis areas are 
slightly thinner than the green areas. The green areas are the same 
as a healthy leaf of the same age. The intraedlular bodies are 
present but difficult to find. Ohloroplasts are smaller and fewer in 
chlorotic than in healthy cells. 

Sugar production and cane diseases. Facts About Sugar 20 
(45): 1068-1069, 1925. (Rev. Appl. Mycol. 6:187, 1925. 
Rev. Agric. Puerto Rieo 16:273-276, 1925). 

Popular. 

El mosaico de la cana de azucar en Puerto Rieo. (Sugar cane 
mosaic in Porto Rico') Rev. Agric. Puerto Rico 17(5): 6, 
13, 1926. (Pacts About Sugar 22(9): 203, 1927. Rev. Appl. 
Mycol. 6:318-319, 1926.) 

Popular. 

Photo-synthesis of the sugar cane plant. Joum. Dept. Agric. 
Porto Rico 10(3-4): 239-242, 1926. (Rev. Appl. Mycol. 7: 
198, 1926.) 

The author reviows the literature on this phase of the subject and 
makes comparative studies of sugar-cane mosaic with his previous 
studies on peach yellow and little peach. In the case of sugar cane 
the chlorotic areas do less photocfynthetic work than the green areas 
but the translocation of carbohydrates is normal. In the ease of 
poach yellows and little peach the translocation of carbohydrates is 
almost or completely inhibited. 

Relationship of canc varieties to diseases. Joum. Dept. Agric. 
Porto Rico 9(41:277-282, 1926 (Rev. Appl. Mycol. 6:376, 
1926.) 

Contains a brief reference to mosaic. 

The effect of mosaic on the content of plant cell. Joum. Dept. 
Agric. Porto Rieo 10(3-4): 229-238, 1926. (Rev. Appl. 
Mycol. 7:197, 1928.) 

The author gives a review of the Uterature and the results of Us 
own studies. The ehlorotie areas are indistinet in the very young 
leaves. They became distinct with exposure to light. Later the ehlo- 
rotic areas tend to become green. The ohloroplasts are smaller and 
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fewer in number than in the green aieasi but inereaie in die and 
number with age. The chlorotie areas inc r ease in sise as a result of 
cell growth and cdl division and not by the encroachment of the virus 
on the surrounding cells. The nuclei are usually enlarged and do* 
formed. 

Some effect of mosaic ou the contents of the cells. Phyto¬ 
pathology (Abstract) 17(1): 57, 1927. 

The effects of some mosaic diseases on the cell structure and 
the chloroplasts Phytopathology (Abstract) 20(1): 142, 
1930. 


The effect of some mosaic diseases on cell structure and on the 
chloroplasts Joum. Dept. Agric. Porto Rico 14(2): 69-101, 
1930. 

The author gives a review of the literature and the results of his 
own studies wtuch are a continuation of previous studies in which he 
has used sug«ir cane, canua, toliaeco, tomato and cowpea. The chlorotic 
areas are thinner than the green areas. The active agent inhibits the 
differentiation of the cell structure and of the chloroplasts. The earlier 
the attack, the greater the inhibition. The active agent does not pen¬ 
etrate the various parts of the leaf equally. The result is the chlorotie 
areas and >aTiationB in cell differentiation. There is no reason to be¬ 
lieve that struiturc and development of chloroplasts are modified by 
the virus, it is a true case of inhibition. The development of cell 
structure is permanently checked but the chloroplasts of the chloroUe 
areas increase m size and number. 


Distribucion geografica de las eiifermedades de la eaua de azu- 
car. (Geographical distribution of sugar cane diseases. 
Rev. Agric. Puerto Rico 25(5) 170-172, 1930. (Facts About 
Sugar 26(1) : 24-26, 1931.) 

A chart is given with explanatory notes showing the distribution of 
sugar cane diseases throughout the world. 

La situacion actual en enfermedadcs de la cana do azucar en 
Pu<»rto Bico. (The present situation of sugar oane diseases 
ill Porto Rico.) Rev. Agi'ic. Puerto Rico 24(12): 227-231, 
1930. 

Brief notes on sugar cane mosaic disease in Puerto Rieo. Advocates 
Prof. Earle’s recommendations in regard to control methods, ig. 
**rogning” and the planting of immune or resistant varieties. 



94 THE JOURNAL OP AGRICULTURE OP THE UNIVERSITY OP P. It. 


Eiifennedades de la cafia do azucar en Puerto Bico. (Sugar 
eaue diseases in Porto Bico.) Ins. Expt. Sta. Puerto Bioo, 
Circ. 94:14-19, 1931. 

Suaar-cane mosaic disease is the most important in Pnerto Bico. 
In this paper the author discusses briefly the disease. Indndes a 
short list of grasses which are also susceptible to sugar-cane mosaic. 

TTndescribe symptoms of mosaic in Porto Bico. Phytopathol¬ 
ogy (Abstract) 21(1): 117, 1931. 

New virus diseases in Porto Bico. Phytopathology (Abstract) 
21(1): 124, 1931. 

Some unreported virus diseases are briefly described. 1. A mosaic 
of Crotalaria striata; 2. A rare mosaic of Commelina Jongicautis; 
3. A bunchy-top of Cariea Papaya; 4. A variegation of Abutilon 
hirium; 5. A variegation of several species of 8ida; 6 . A mottling 
of mulberry. 

Some uiideseribed symptoms of mosaic in Porto Biean Tobacco. 
Journ. Dept. Agrio. Porto Bico. 16(2): 189-191, 1931. 

The author gives the results of cross-inoculation experiments and of 
studies on the histology of loaves of various ages. The results of 
these later studies are, (1) When leaves are inoculated before the tis¬ 
sues are fully difTerentiatod there is an inhibition of the develojiment 
uf eell structure and chloroplastic; (2) When chlorotic areas are 

formed on leaves with fully developed tissups there is no change in 
cell s'tructure but the growth of the chloroplasts was inhibited; (3) 
That the enlargement of the mosaic areas on young leaves is due to 
cell division and growth and not to invasion of surrounding cells by 
the virus. 

The leaf spots of tobacco; an after sym})tom of mosaic. 
Jourii. Dept. Agric. Porto Bico. 16(2): 183-187, 1931. 

This appears to be the same as the spot described by Mayer in 1886 
and which Twanowoski and Polowzoff described later as ‘^pocken- 
krankheit*’. The author believes these spots to be a late symptom of 
tobacco mosaic. 

New virus diseases of plants in Porto Bico. Journ. Dept. Agric. 
Porto Bico, 16(2): 193-195, 1931. 

This paper records mosaic on Adenoropiwn gossypifoUum and 
Ipomoea nit. 

The effect of mosaic on cell structure and chloroplasts. Journ. 
Dept. Agric. Porto Bico. 16(2): 177-181, 1931. 
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The author reports the result of studies of the eifeet of mosaie on 
the cell structure and chloroplasts of Capsicum annuum, Crotdlaria 
striata, Carica papaya, Euoharis amastoniea and a hybrid Amaryllis, 
The results confirm the author’s previous opinion that the effect of 
many viruses is inhibitory. 

Action inhibitriee du vims des mosiques sur revolution cellu- 
lairc. (Inhibitary action of mosaic virus in the cellular evolu¬ 
tion.) Deuxieme Congres international de Pathologie Com- 
f)ar(c. p. 1-8, 1932. 

This paper is a r68um4 of some of the work of the author published 
in ^‘The Journal of the Department of Agriculture of Puerto Bico”. 

Virus diseases of plants. Sci. Monthly. 36(4): 355-359, 1933. 

Popular. 

Cook, 0[rator] F[ull6r] 

Leaf-cut or toniatosis, a disorder of cotton seedling. U. S. D. 
A. Circ. 120:29-34, 1913. 

This is a brief discussion of a disease which may be due to a virus. 

Branchysiii, a hen'ditary deformity of cotton and other j)lants. 
Jourii. Agric. Kes. 3:387-399, 1915. 

It has not been proved that this is a virus disease but it has many 
of the characteristics of this group of plant diseases. 

A disorder of cotton plants in China: club-leaf or cyrtosis. 
flourii. Heredity 11: 99-110, 1920. 

A description of the disease with evidence that it is due to a virus. 

Malformation of cotton plants in Haiti. A new disease named 
smalling or stenosis, causing abnormal growth and sterility, 
flourn. Heredity 14(7): 323-335, 1923. 

The author describes a disease which he calls "smalling”. or ”steno¬ 
sis”. Certain characters resemble some of the virus diseases but it 
is neither contagious nor infectious. 

Acromaiiia or “crazy-top” a growth disorder of cotton. Joum. 
Agric. Res. 28(8): 803, 1924. 

It is known that this disease is caused by a virus. The author de¬ 
scribes the symptoms of this disease and also of brachysm, tomogisb 
hybosis, cytosis and stenosis. 
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Cooley, L. H., ft Banldii, W[i]liam] H[oward] 

Virus disease control experiments in black raspberry planting! 
in 1931. New York (Geneva) Agric. Ezpt. Sta. BnlL 601: 
' 3-6, 1931. 

The lemlte of the work. A brief lepoxt. 

Mild streak of black raspberries. Phytopathology 22(11): 905- 
910, 1932. 

A description of a disease whieh is believed to be dne to a vima. 
The cause has not been proved. 

Ooons, 0[eorg«] H[erbert] 

The potato disease of Michigan. Michigan Agric. Expt. Sta. 
Bull. 66, 31 p. 1914. 

Popular paper describing diseases, induding vims diseases. 

Notes on plaut diseases of Michigan. (Cucumber mosaic of 
white ]>iekle.) Michigan Acad. Sei. 17:125-126, 1915. 

Michigan potato diseases. Michigan Agric. Expt. Sta. Sp. BuBi 
85, 49 p., 1918. 

Popular descriptions with illustration and distribution in Michigan 
are given about the following diseases: Curly-dwarf, leaf-roll, and 
mosaic. Methods of control are also given. 

-- ft Kotila, J[olin] E[meBt] 

Mosaic in potato seed stock. Michigan Agric. Expt. Sta. Quart. 
Bull. 4(4): ISf) 1.18, l‘»22. 

Popular. 

Michigan potato diseases. Michigan Agric. Expt. Sta. Sp. Bulk 
125:3-.%. 1923. 

Popular. 

-, et al. 

Sugar beet strains resistant to leaf 8i)ot aud curly top. U.S.D.A. 
Yearbook 1931:493-496, 1931. 

Cooper, T[homa8] 

Mosaic disease of potato and tobacco. Kentucky Agric. Expt. 
Sta. Ann. Rpt. 1922(1): 22-24, 37-.38. 1922. 

Gordingley, H., Grainger, J., PearBall. W. H., ft Wright, A. 

The effect of mosaic disease upon certain metabolic products in 
the tobacco plant. Ann. Appl. Biol. 21(1): 79-89, 1934. 
Based on analysis, the authors found that a higher proportion of 
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nitrogen of earbohydratee was present in the tobacco plant tn* 
feeted with mosaic disease. In diseased leaves protein breakdown b 
retarded and insoluble substances are less readily hydrolyaed. Tha 
diseased leaves resemble older leaves in their metabolism. 

Oorndi, E. 

Mai del mosaico su Patate. Buggine su Grano in autunno. Mai 
del piombo su Peschi. (Mosaic disease of potatoes. Bust of 
wheat in Autumn. Silver leaf of peaches.) Biv. Pat. Veg- 
23(1-2): 51-62, 1933. 

Brief notes on the occurrence of mosaic disease of potatoes in 
Perugia (Italy). Description of the disease. 

Coata Lima, Angelo da 

A proposito de iiiia eomunieacao do Dr. Puttemans sobre o 
mosaico da cana de assuear. (About letter from Dr. Putte- 
mans related to sugar canc mosaic disease. Characas e Qui- 
taes 34:30-42, 1926. 

(Mosaic and thrips in Brazil) Bol. Agric. Ind. Comm. Brazil 
2:38-41, 1926. 

The writer believes that Thrips minuia var Tuttemansi is the vector 
for mosaic of sugar cane. 

Goatantin^ Julien [Noel] 

La dfgenerenee des plantes cultivees et Pheredite des caract6res 
acquis. (Tlie degeneration of cultivated plants and the in¬ 
heritance of acquired characteristics.) Ann. Soc. Nat. Bot. 
4:267-297, 1922. 


Cure d’altitude, (Altitude cure) Ann. Sci. Nat. Bot. ser. 10, 
6:271-283, 1924. 

A propos des mutations de la pomme de terre. (Concerning 
mutations in the potato.) Ann. Sci. Nat. Bot. ser. X, 6(5-6): 
17-40, 1924. 

Un nouvel essai sur les Pomraes do terre montagnardes. (A 
new test on highland potatoes.) Ann. Sci. Nat. Bot. 8(3-6): 
355-362, 1926. 


Un programme pour la lutte contre la degen£rescence des Pom- 
mes de terre. (A program for the fight against the degenera¬ 
tion of potato.) Ann. Sci. Nat. Bot. 9(1): 281-284, 1927. 
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La cun* d ’altitude, son emploi et son efficacite en vegetale. Es- 
sai d'une tlieorie de ce phenoiuene. (Altitude is used suc¬ 
cessfully as a cure in plant pathology. Essay of theory on 
that idienoirienon.) Ami. Sci. Nat. Bot. 9(2): 299-369, 1927. 

L’cnijiloi des hybrides javauier de la canue a sucre centre le 
Sercdi et niosaique. (The use of Javanese sugar cane hybrids 
against sereh and niosaie diseases. Rev. Bot. Appl. Agric. 
(’ol. 9(93): 229-240, 1929. 

A rovlow of ibo viork on h.\brids for the purpose of obtaining eanoi 
that are resistant to serch and mosaic. 

Les eertifieats phytopat hologiqiie de non-degenereseeuee de la 
])omnie de terre dans I’Ameriquo du Nord. (Phytopatho- 
logieal e(»rtifiea1es attesting the freedom of potatoes from de^ 
generation dis(*as(‘s in North America.) Comp. Rendus Acad, 
des Soi. 14:534-586, 1930 

The author gi\ 0 R a brief note of the results obtained in United 
States and Canada in eontrollina potato virus diseases. 

Influence de L' Altitude en Pathologie Vegetale. (Influence 
of altitude in plant pathology.) Rev. Bot. Appl. & Agric. 
Trop. 10(3):851-S60, 1930. 

_ & Lebard, P[aid] 

Cultun»s exj)erinn*ntales de la ponuues de terre degeiien'es et 
saiiies en montagne vi eii plaine. (Experimental cultures of 
dogerated and healthy })otatoeH in the mountain and in 
the plain. Aead. (VAgrie. de France 16(30): 1006-1010, 
1930. (Compt. Rend. Aead. Sci. 191(22): 103&-1041, 1930.) 

After pxporiniontation the authors conclude that the favorable in^ 
iluence of the climate at high altitude can not operate unless rigid 
selection is practiced. 

Accroisement de la resistance a la maladie par 1 ’altitude. (In- 
erease of resistance to the disease with the altitude.) Joum. 
Agrie. Prae. 1(391:249-250, 1930. 

Review of the observations of the behavior of different types of 
vims diseases and different host plants, to altitude. 

H^r6dite montagnarde acquise a la canne & sucre. Mountain 
heredity acquired by the sugar cane.) Comp. Rendus Acad, 
des Sci. 196(5}: 345-347, 1932. 
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This paper summarizes the studies on resistance to degeneratioB 
diseases acquired by mountain grown canes and calls attention to a 
correlation with morphological characters. 

Iinportauce do la niosaique do la oaniio au point do vue do la 
dogenerosooueo. (Iiiiportanoo of oane uiobaie undor the point 
of view of degouordtion.) C'oiiip Rond Soi (Pans) 194(19): 
1614^1616, 19.32. 

Resistance to mosaic has been incre.ise(l in Java by growing crops 
on mountain delation 

La mosaiqiio do la oaiiiio a snore. (Eiiseigiioinonts dtVoiilaiit 
do sa roooiitt histoiro ) (Sugar oaiio niosdio. What its 
reooiit history has tdught us) Agroii Col. 21(176) : 41-51, 
1932. 

A general review of the subject. He believes that the reduction in 
mosaic in POJ \arjeties is due to this mountain origin. 

Teoliiiiquo do Id lutto oontro los inaladios do dogoneroRoenoe 
Perfeotioiniom(Mi1^» importdiUM* poui ragj’onomioal oolomale. 
Agrio Prat Pays Chauds 3(22) 241-2.30,(2.3) 321-336,1932. 

Diseased and hod1th> jiotntoes i^eie planted Healthy potatoes gave 
higher jields than the diseased and the diseased potatoes in high al¬ 
titudes gave higher vields than in the lower elevation ^ 

Los onrioux oas do variotos iiiosaiquoes a ooiit jiour cent. (Cu¬ 
rious oaso of iiiosdio vdnetios lOO^r ) (^om])t. Rend Acad. 

Agr. do France. 18(.34).1149 1155, 1932. 

Mention of sugai <«iiie and jiotatu mosaic 

-u- 

Role dos nioiitagnos on agriculture (The role of moun¬ 
tains m agiioulturo.) Rov Agrio. Franco. 64(12) : 350-354, 
1932. 


Le Rocrct de Java. (The Java secret) Compt. Rend. Acad. Sci. 
Paris 195(19)-741-744, 1932 , 

la this article the author refers to the success obtained in Java 
breeding cana seedlings at high altitudes to prevent sereh disease. 
He claims it, as a prove to cuie of the ^'altitude” for certain dis¬ 
eases. 

_, et al. 

Experiences sur la cure en montagne de la pomme de terre. 
(Experiences on the mountain cure of the potato.) Ann. 
Sci. Natur. Bot. 14(2): 327-341, 1932. 





100 TIIK JOl RNA1< OP AaBICULTURE OF THE UNIVEBSITT OF P. R. 


Variations do la vimlencp dans les d^generescence de pomme 
de terre. (VariationB in vimlence in the degeneration of 
potatoes.) Compt. Bend. Acad. Sci. 196(17); 1186-1189, 
1933. 

Gtoeral aeeoimt on TiruB diseasoB virulence OBpecially on the potato. 

L* immunite de la oaiino P. O. J. 2878 est-elle absolueT (Is 
the immunity of tlie cane P. 0. J. 2878 absolute t) Compt. 
Rend. Aead. Sei. 196(18): 1261-12(14, 1933. 

This article referg to the immunity of P. O. J. 2878 eane to screh 
diflease. 

Kesniiie liistorique s(* rapport ant la jfenesc des conceptions sur 

la def?enereseeiiee des plantes eiiltivees. (llistorical summ^y 
about Ihe orifrin of the conception of the degeneracy of cul¬ 
tivated i>laiits.) Compt. Kend. Acad. Sci. 196(7): 449-451, 
1933. 

Cottier, W. 

The transmission of vims disease of the potato by insects leaf- 
roll. New Zealand Joura. of Sei. and Tech. 13(2): 85-95, 
1932. 

KxporimontR were conducted which demonstrated that leaf-roll of 
potato was transmitted by Myaus persicae, but not by M. pseudosolani, 
Macrnsipivm pe\y Eiythroneura Zedlandira, Thrips tabari or Mel- 
afiphthalma gihhosa. The shortest period of incubation in the plant 
nas 29 and the longest 51 days. 

Cotton, A[rthur] D[i8browe] 

Mosaic disease of potatoes. Journ. Ministry Agric. Great 
Britain 28: 33r>-:i40, 1921. 


Mosaic* disease of potatoes. Gard. Chron. 70:131, 1921. 
Popular. 

The situation with regard to leaf-curl and moi^c in Britabi. 
Roy. Ilort. Soe. Inter. Potato Conf. Rpt. 1921:152-166, 1922. 

Confirms ^ork of Dutch and American students. Disensses sose^ti- 
bility, environment and insects. 

Potato leaf-curl demonstration. Jonm. Ministry Agric. (Great 
Britain) 28(11): 1019-1021, 1922. 
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Diseases in eane. Farther notes on the subject of cane diseases, 
mosaic Queensland Br. of Suf^ar Expt Sta. Director’s Bpt 
24th Ann. Bpt. p. 54-57, 1924 

Sugar pests and diseases in the Mackey District Queensland 
Agric Journ. 21 (5) : 363-368, 1924 (Bev. Appl Mycol. 8: 
686-687, 1924) 

Beports angsrcane mosair Aphis nundts not reported ia list of 
snekmg inaecta 

Sugar eane diseases in tlie South Australian Sugar Joum. 
16 596-597. 604-605, 1924 

The detection and control of iilj diseases Lily Yearbook, 
Boy llort Hoc 1033 (Koy Hort Soe (Loudon) p. 194- 
210, 19.33) 

Till author ihscrilus iiioHaii diseam which oiiuriiMl iii tin follow 
in^ sjiceies of bhos 7 ilium lonfftflmwn, L irttfnnvm, L, humholdtU, 
and L <ro{eiim, in these spocies the disease appears in a mild fonn, 
while in L anratum, L spcctosum and L taudxdum is much more 
8e\eri Aphxs qosHvpxi the in<icct vector is abundant Control meas' 
ures are given 

Oottrdl-Donner, W. 

lliau disease of sugar cam Australian Sugar Journ 16’838, 
1925 


Diseases ol sugai cane Australian Sugar Journ 16 543, 545- 
546, 1924. 


Cane pests and iliseases Qiieerislaml Agric Journ 22(4) * 
27.5-277, 1924 (The Cent. Sugar Journ 16(12) 833-835, 
1924 Bev Appl. Mycol. 4*242, 1924) 

Contsina brief reference 

(''ane diseases and pests Queensland Agnc Joum. 23(1): 

66-68, (4)271-272,1925. (Bev. Appl. Mycol 4:267-268,1925. 
Bev. Appl. Ento ser. A. 18:348 1925 ) 

Brief reference on moenic of sugar eane 

Beport to the Director of the Bureau of Sugar Experiment 
Stations on mosaic disease in Mackay Areas. Australian 
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Sugar flourn. 18(1): 53-54, 1926. (Queensland Agric. JouriL 
26(4): 316-319, 1926. Rev. Appl. Mycol. 6:632, 1926.) 

Mosaic has increased 300 per cent in two years. Beeommends that 
com and sorghum should not be grown near cane. Gives list of loi- 
ceptibility hosts. Also recommends removal of Ponioum colonwn, P. 
sanguinale and Setaria aurea. Aphis maidis was plentiful on P. ool- 
onum. 

Sugar eaii(‘ j)ests in the district of Proserpine and Mackay. 
Queensland Agric. Journ. 26(4): 312-319, 1926. (Rev. Appl. 
Ent. ser. A. 14:365-:i66, 1926) 

- -., A Wood, E. J. Ferguson. 

Fiji disease situation in Queensland. Queensland Agric. JouriL 
28(2): 125-141, 1927. 

A general discussion of the disease with q)eeial reference to tho 
situation in Queensland. ^ 

Cottrell, B[o 7 ] H[ud8on] 

Resume of the relation of eurly-top to eommereial sugar beet 
production Utah Agric. Expt. Sta. Misc. Pub. No. 3, 1927. 

Oowdry, E[dmund] V[icent] 

The nature and signiheaiiee of cellular inclusion bodies in 
diseases due to filterable viruses. Journ. Bact. 13(1) : 20-21, 
1927. 

Tile micro-cliemistry of nuclear inclusions in virus diseases. 
Sci. 68:40-41, 1928. 

This paper has reference to virus diseases of animals but tho 
method is of some interest to plant pathologists. 

Oowgill, H[orace] B[ranson] 

Report of the Plant Breeder. Porto Rico Ins. Expt. Sta. Ann 
Rpt. 1917-1918, p. 78-104, 1918. 

Crawford, B[aymond] F[raiik] 

(Ivor-wintering of mosaic on species of Physalis. Phytopathol- 
ogy (Abstract) 11(1); 47, 1921. 

Crawley, J[o8iah] T[honia8] 

Control of tlic mosaic disease in Cuba. Facts About Sugar 
22 : 554-555, 1927. (Rev. Appl. Mycol. 6:752, 1927.) 

Gives results of raguiag and seed sdaetioB. 




PARTIAL BIBLTOORAPIIT OP VIRt’S BP'RARES OP PLANTS 


103 


Cross, W[illiam] E[mest] 

The Kavangprie pane Louisiana Planter & Sugar Mannf. 68: 
397-399, 1919. 

Kninngene ])roied to be immune The author also giTM a diaent* 
sum of its desirable and undesirable qualities 

Las ])ORib]lida(les dr las ranas de Java eii Louiaiana. (The 
possibilities of tlir Java rauos iii Louisiana.) Kev. Indus. 
Agrir Turiinian 11 IIH-121, 1921 

La Estarioii F^xiirriineutal Aj?ricola de Tiieuraaii. Su eontn- 
bncion a Ja Industrie A/uearera de Puerto Rieo ) The Agri¬ 
cultural Ex])eriment Station at Tiieumaii. Its eontribution 
to the Sugar Industry of Porto Rico ) Rev. Indus. Agric. 
Tucumari 13(11-12) 207-211, 1923. 

A controvergy. 

_ & Fawcett, G[eorge] L[orenzo] 

La eiiferniedad del mosaico eii Luisiaiia. (The mosaic disease 
in Louisiana ) La Industria A/uearera Argentina 30(376): 
975-979, 1924 

Caiias resisteiitcs al inosaieo eii Tucunian. ((^aues resistant 
to niusaie at TucMiman.) Industria A/uearera, Argentina 80 
(370) • 660-661, 1924 (Louisiana Planter & Sugar Manuf. 
73: 468-469,1924 Faels About Sugar 10(11): 250-251,1924.) 
Int Sugar Jourii 27*551, 1925 ) 

Popular. Deteiioration of certain varieties believed to be due to 
mosaic Controversy 

La iinportaneia de la (nfermedad del mosaico en Louisiana y 
las posibilidades de exito de las '^Cahas de Java'' en ese 
pais. (The importance of mosaic disease in Louisiana and 
the possibilities of success of the ‘‘Java canes” in that coun¬ 
try.) Rev. Lidus Agric. Typuman 16(1-2): 22-28, 1924. 
(Rev. Appl. Myeol. 4:123-124, 1925.) 

A very general dieennion of conditions in Lonisiana. 

The problem of sugar cane yield in Louisiana. Facts About 
Sugar 18:442^3; 19.181-185, 442, 1924. 

A comparison of mosaic conditions in Lonisiana and Tnemndn. 
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El mosaico de la cana en Cuba. (Sugar cane mosaic in Cuba.) 
Eev. Agric. Com. & Trab. Cuba 7 (4): 0-10, 1924. 

Popular. 

The problem of disease and other sugar cane yield factors in 
Louisiana. Facts About Sugar 18:442-4;48» 1924. 

GontaiuB a brief note on moeaie. 

Present needs in cane disease control. A rejoinder to Mr. A. 
H. Lee. Int. Sugar Joum. 27:26-31, 1925. 

Eufennedades de la eafia de azucar en Tueum&n. (Sugar cane 
diseases in TiieiiniAii.l Sugar 27(2): 103-104, 1925. 

La im])ortaeidii de la eafia Kavaiigire en Puerto liico. (EaVlm- 
gire eane imi)oi*tation into Porto Rico.) El Mundo Azuca- 
rero : 145-149, 1926. (Planter & Sugar Manuf. 77:827- 
330, 1926.) 

OontroyeTBial. 

The P.().fI.-979 variety in Tueumaii. The Planter & Sugar 
Manui*. 78(1) 1927. 

The P. (). fl eaiies iii Ijouisiaiia. Faets About Sugar 22:1230- 
1231, 1235, 1927. 

0ms, Francisco B., & Bruner, S[teph6n] C[ole] 

Una visita de iiispeeciou a la Zona de tabaco en Cabaiguan. 
(An ins])eetion of the tobacco region of Cabaiguan.) Rev. 
Agric. Comercio y Trab. Cuba 13(10): 34-38, 1931. 

A variety known aa Puerto Bico which ia probably KieoUana Icm- 
neolaia is very auaeeptible to moaaic. A small planting of N. hoee- 
fienaia was almost free from the disease. 

Ounningham, 0[ilbeirt] 0[ameron] 

Report of the Dominion Field Laboratory of Plant Pathology, 
Fredericton, N. B. Canada Expt. Farms. Div. Bot. Interim 
Rpt. 1921:57-67, 1921. 

Report of Dominion Field Laboratory of Plant Pathology, 
Fredericton, N. B. Canada Expt. Farms. Div. Bot. Interim 
' Rpt. 1921-22:23-80, 1922. 
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Onrtiss, 0[harle8] F[raiililin] 

Plant Pathology studies and Entomology work in Iowa Agri¬ 
cultural Experiment Station. Iowa Agrie. Expt. Sta. Ann. 
Bpt. 1922:24r415, 39-43, 1922. 

Mosaic diseases of cucumber and other plants. Iowa Agrie. 
Expt. Sta. Ann. Bpt. 1923:39-40, 1923. 

First record for Iowa of several plants affected with mosaic dise a ses. 

Oursi, M[ario] 

Malattie del pcsco caratterizzate de filliscosi (“Phony dis¬ 
ease” e “malattie del ponnacehio”) Boll. Staz. Patol. 
Veget.) Pirenze 11(3) : 221-243. 1931 

8u una clorosi maculata della rosa. (A chlorotic spot of rose.) 
Bull. R. Staz. Patol. Veg. 12(4): 365-376. 1932. 

Description of a chlorosis on roses. The disease is supposed to be 
due to the v:irieta1 sensibility to soil alkalinity. 

Outhbertson, D[ayid] C[unninghame] 

The relation of leaf and other diseases of the potato to the 
crop, flourn. Boy. Hort. Soc. 60(1): 21-27, 1925. 

Ontler, G[amer] H[omer,] ft Sandford, 0[uthierie] B[rown] 

Potato Diseases. Alberta TTniv. Tol. Agiic. Field Husb. Oirc. 
7, 23 p., 1921. 

Dade, H. A. 

Cassava mosaic. Gold Coast Dept, of Agrie. Year book 1980. 
Bull. 23:245-247, 1931. 

The disease was observed on Manihoi apU in 1926. It is spreading 
rapidly and the outlook is serious. 

Dafert, F[ranz] W[ilhelm] 

Bercht uber staatliche Massnahmen anlasslich des AnftreteuB 
und der Verbreitung der Blattrollkraiikheit der Kartoffel in 
den Jahreii 1908, bis 1910. (Mitteilugen des Komitees zum 
Studiuip der Blattroll-krankheit der Kartoffel, No. 1.) Zeit- 
Rchrift fur das Land-wirtschaftlich Versuchsweseen in Oeder- 
reich, Jahrg. 14(5): 757-758, J911. 

Dale, H. H. 

Introducing a discussion on the biological nature of the vimses. 
Brit. Ass’n. Adv. 8ci. Centenary Meeting, London, Section 1, 
Physiology, 10 p., 1931. (Nature 128(3232): 590-602, 1981. 
Agrie. ft Live StocL; India 2(1): 66-73, 1932.) 

This paper is devoted to an effort to define vims. 
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Damf. A[lfon8e] 

Biblio^rafia de los principalcR trabajos relativos al mosaico de 
la (*ana do azucar que ae ban publicado a partir del descubri 
inieuto de la onferiiiedad hasta el ano 1929. (Bibliography 
of the leading articles related to sugar cane mosaic published 
from the discovery of the disease to the year 1929.) Bo¬ 
lotin Mensual (Mexico) Ofieina Federal para la Defensa 
Agrieola 3(5-8): 186-236, 1929. 

Danm B[li88] F. 

Mosaic and related diseases of potato and other crops. Wash¬ 
ington Agrie. Expt. Sta. Bull. 208:33-34, 1926. 

Brief notes on experimental work conducted during the year la 
regard to yirus diseases. 

Diseases of vegetable and field crops (other than cereals) ia 
the United States in 1928. TT.S.D.A. Plant Disease Reporter 
Suppl. 68:15-109, 1929. 

Mention of mosaic and curly-top of muskmelon, pumpkin, squashi 
and watermelon, ringspot of muskmelon, and yellows of lettuee. 

Some experiments with mechanical transmission of the curly 
top vims. Phytopathology (Abstract) 22(12): 997-998, 1932. 

The author used Sefn’s method with varying results. 

Curly top of vegetable investigations. Oregon State Hort. 
Soc. Ann. Rpt. 24:81-84, 1932. 

A summary of our knowledge of the virus di'^euses of sugiir beets, 
tomatoes, beans, pumpkins and squashes. 

The curly-top disease of vegetables in the Pacific Northwest. 
Oregon Agric. Exp. Sta. drc. Inf. 67| 4 p., 1982. 

__ & McWhorter, F. P. 

Mosaic disease of horse-radish. Phytopathology (Abstract) 22 
(12): 1000-1001, 1932. 

Beports this disease which causes a dwarfing and yellowing. 

Daniel, L. 

Recherches sur la greffe des Solanum. (Researches on the grfii- 
ing of the Solanum.) Comp. Rendus Acad. Sci. p., 1075, Nov. 
29, 1920. 
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Darlington, H[a7war8] B[adoliffle] 

Yellow stripe of daffodils. Joura. Boy. Soc. (Loudon.) 34:161- 
166, 1908. 

Damdl-Smith, 0[eoige] P[en7] 

“Bunchy top’’ in bauana. Agric. Gaz. New South Wales 81: 
583-584, 1920. 

Gives descriptioii of the disease and lecommands the destiOTing of 
the diseased planta Beports the isolation of baetetis and a .yworfiMii 

Bunchy top iu bananas. Trop. Agric. (Ceylon) 65(6): 380-381, 
1920. 

Suspiciou of the occurrence of bunchy top on bananai, and reeoni* 
mendationg are made regarding measures of controL 

Bunchy top in bananas. Agric. Oaz. N. S. Wales 34(12) ;846| 
1923.) 

A brief note written before the cause was known. 

_ft Tryon, H. 

Banana bmicliy-top <lis(*ase. Queensland Agricultural Joum. 
19:33, 1923. 

Bunchy top disease iu bananas. Queensland Agric. Joum. 
21(3): 169-179, 1924. 

A discussion of symptoms and possible causes. 

Dastur, J[ehangir] F[ardunji] 

The mosaic disease of sugar cane iu India. Agric. Joum. of 
India. 18(5): 505-{)09. (Rev. Apx)l. Ent. ser. A. 11:548, 
1923.) 

A record of resistant varieties. 

A mosaic-like disease of sugar cane in the central provinces in 
1926. Agric. Joum. of India. 21(6): 429-432. (Rev. AppL 
Ent. ser. A. 16:127. Rev. Appl. Mycol. 6:186, 1926.) 

Report of a disease different from but similar to mosaic. 

Sugar cane mosaic. Fourth Congress Intern. Soc. Sugar Cane 
Technologists Puerto Rico, 1932, Bull. 24^ 4 p., 1933. 

General account of sugar-cane mosaic disease as to its history, Ba* 
tare and behavior. 
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Davidson, W. D. 

A review of literature dealing with the degeneration of varie¬ 
ties of the potato. Econ. Prov. Eoy. Dublin Soc. 2(21-22): 
331-389, 1928. 

The rejuvenation of the champion potato. Econ. Prov. ttoy. 
Dublin Soc. 2(21): 319-330, 1928. 

Davis, Everett F[ogg] 

Some chemica] and physiological studies on the nature and 
transmission of ^'infectious chlorosis” in variegated plants. 
Ann. Missouri Bot. Garden 16(2): 145-213, 1929. 

The author gives the results of extensive studies on BuonywumB and 
Ahuiilan. He could not confirm the studies of Baur concerning the ef¬ 
fects of light. 

Davis, E. W. 

Notes on <*olleetion of the sugar beet leafhopper showing ^e 
extension of its known range into British Colombia and to 
the coast in 'Washington and Oregon (Euietfix tenella.) 
Journ. Eeon Ent. 20:581-^86, 1927. 

This paper gives some data on the range of this insect which is the 
carrier of the virus of the curly-top of sugar beet. 

Davis, J[olm] J[une] 

Biological studies on three species of Aphididae. U. S. Dept. 
Agric. Bur. Ent. Tech. ser. Bull. 12:123-168, 1909. 

Virus and life. Nature 125(3149): 351, 1930. 

A controversial note. 

Davis, B[obert] L[e8ley] 

Java-Barbados hybrids in Porto Itico. Planter & Sugar Mafg. 
83(5)83-85,100(6): 103-104; (7): 123-125,1929. (Rev. Appl. 
Myeol. 9(2): 132, (1930). 

Mayaguez 3, 7 and 42—Three cane varieties immune to mosaio. 
Porto Rico Agric. Expt. Sta. Agric. Notes No. 52, 2 p. (Mim¬ 
eograph.) 1930. 

The three varieties Mayagfiez 3, 7 and 42 produced from erosslag 
POJ-2725 and 80-12(4) appeared to be resistant to mosaic. 

Report of the Plant Breeder. Porto Rico Agric. Expt. Sta. Bpt. 
1031:13-22, 1932. 

Indudes a r^rt on some sugar eanes eommeieially resistaat to 
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Mayag^ez 28, 49 and 63, three sugar cane varieties conunereially 
resistant to mosaic. Agric. Notes, Porto Bico Agric. Expt. 
Sta. Mayagiiez 61, 6 p., 1932. 

A report on the behavior of these and other varieties. 

Sugar eane crosses with Kassoer seifs. Trans. Fourth Intern. 
Soc. Sugar Cane Tech. 1932. (Facts About Sugar (Abstract.) 
27(5): 218, 1932. 

Tests with crosses of Eassoor as to susceptibility to mosaic disease 
of sugar cane. 

Sugar cane seedling iiiosaie elitninatiou. Trans. Fourth Congr. 
Intern. Soe. Sugar Cane Tech. 1932. (Facts About Sugar 
(Abstract) 27(5): 219, 1932. 

Experiments to determino the optimum spacing and planting meth¬ 
ods for obtaining data on the reaction of sugar-cane seedling to mo¬ 
saic. Under Mayagiiez (Puerto Bico) conditions, it was found that 
mosaic will spread in 8 months for a distance of 50 foot along a single 
row of a susceptible variety. 

Report of plant breeder. Porto Rieo Agric. Kxpt. Sta. Ann. 
Rpt. 1032:11-17, 1933. 

Report of the work done during the year with mosaic-resistant seed¬ 
lings. 

Davis, W[illiam] H[arold] 

Chlorotic corn. Proe. Iowa Acad. Sei. 24:459-460, 1917. 

Decouz, L. 

La frisolee de la betterave sucriere. (The curling of the sugar 
beet.) La Sucriere Beige 44:177-185, 1924. 

A description of tho symptoms of the disease and a discussion of 
quarantines. 

Deerr, Nod 

The yellow stripe cane disease. Facts About Sugar 10(10): 
190-191; (11); 210-211: (12) *232-233, 1920. 

Ddghton, F. 0. 

Report of the Myeological Section. Ann. Bpt. Lands and 
Forests Dept. Sierra Leone for the 1028:14-19, 1929. (Bev. 
Appl. Mycol. 9(1): 18-20, 1930.) 

Contains reference to mosaic of Manihot gkuriovU and rosette of 
peanuts. 
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Mycologieal work. Sierra Leona Dept. Agric. Ann. Bpt. 1931: 
20-25, 1932. 

Ke})ort on virus disease of cassava, Lochena rosea and Sesamwm 
radiatum. 

Delacroix, Edward 0[eorge8] 

La Vouille Blanche du Tabac et la nielle on maladie de la 
raosaique. (The ‘‘Vouille Blanche’' of tobacco and the 
“Nielle'’ or mosaic disease.) Compt. Bendue 140:678-680, 
1905. (Bev. Zeithschi'f. f. Pflanzenkh, 16:239, 1906.) 

The disease ‘la nielle’’ reported bj Prillieuz and Delacroiz 1894^ 
was not true mosaic but a bacterial disease (Vouille blanche). Be¬ 
lieves the ^^poekenkrankheit” of IwanowAi and ^'spotting” of 
Sturgis may be the same as Vou4Ue blanehe, 

Bcehcrches sur qiielques maladies dos Tabae en Prance. ^(In¬ 
vestigations of some tobacco diseases in France.) Ann. Inst. 
Nat. Agron. Paris. 2 Ser., 6: 92, 1905. (Bev. Oentr. Bakt. 
20:193, 1905.) 

De Long, D[wight] lI[oore] 

The oceiirrenee of the beet leafhopper, Eutettix fenella Baker, 
in the Eastern TT. S. Journ. Econ. Bnt. 18:637-638, 1925. 

An entomological record. 

Delplace, E. 

Essais de selection en vue de })arer la degenerescenee des pom- 
ines de terre faits en Loir-et-Cher de 1924 a 1928. (Tests of 
selection made in Loir-ct-()her in 1924 to 1928 with the view 
to guard against the potato degeneration.) Bull. Mens. Soc. 
Nat. Hort. France 6(2): 287-289, 1929. 

A popular paper suggesting methods of control. 

Demarre, J. B. 

Progress of pecan rosette control. Proc. 27th. Ann. Convent. 
Georgia-Plorida Pecan Growers’ Assoc, p. 38, 40, 42-43, 46, 
1933. (Chem. Abstract 27(22): 5880, 1933. 

The author reports his success controlling pecan rosette with ap* 
plications of sine sulphate to the soil or placed in holes in the tronke 
of the trees. 

Detmen, F[rede!rika] 

Diseases of the blackberry and raspberry. Ohio Agric. Expt. 
Sta. Bpt. 4:128-129, 1891. 
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Diseases of blackberry and raspberry. Conn. Agric. Expt. Sta. 
Bpt. 1903;4r-5, 1903. 

Dey P[romode] K[ii]iiar] 

A note on the control of sugar cane mosaic in the eastern dis¬ 
tricts. Bull. Dept. Agric. IT. Prov. Agric. & Ondh. Bull. 46: 
7, 1929. 

Dickson, B[ertrani] T[honias] 

Some plant diseases ih the greenhouse. Quebec. Soc. Protec. of 
Plants. Ann. Rpt. 12:46-48, 1920. 

A mosaic-like disease of Cineraria. Quebec Soc. Prot. of Plants. 
Ann. Kpt. 46-47, 1920. 

Diseases of the ])otato: mosaic and mosaic dwarf. Sci. Agric. 
2:93-96, 1921. 

Studies on mosaic. Phytopathology (Abstract) 11(4): 202, 

1921. 

Plant diseases of 1920-21. Quebec Soc. I'rot. of Plants. Ann. 
Bpt. 13:66-67, 1921. 

Studies concerning mosaic diseases. Me Donald College (Que¬ 
bec) Tech. Bull. 2, 125 p., 1922. 

A very lengthy ducuBsion giving t^ymptoms of Boveral mosaie dif- 
euei, higtological BtndieB, effects of light and methods of tranBmiiaion, 

_, & McBostie, A[or(lon] P[eter] 

Further studies on mosaic. Phytopathology (Abstract) 12(1): 
42, 1922. 

Plant diseases of 1921 in Quebec: Quebec Soc. Prot. Plant, 
Ann. Bept. (1921-22) 14:5a^8, 1922. 

Further studies on mosaic. Phytopathology (Abstract) 12:16, 

1922. 

Farther studies on mosaic 1. Ph 3 rtopathology (Abstract) 12: 
42, 1922. 
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Baspberry mosaic and curL Soi. Agric. 8(9): 308-810, 1928. 
OivM liriaf Uitoiy, iDKeptibiUty and insect tr an g ml s- 

rioa. 

Temperature studies in mosaic disease. Phytopathology (Abs¬ 
tract) 18(1): 42. 1923. 

_. & Hood, E. O. 

Temperature studies in mosaic disease. Phytopathology (Abs¬ 
tract) 130): 42. 1923. 

StudicH in disease susceptibility. (Tobacco mosaic) Quebec Soc. 
Prot. Plant. Ann. Bpt. 1922-1923:15-60,1923. (Sci. Agric. 3: 
.307. 1923.) 

Mosaic studies IV. Phytopathology (Abstract.) 14(7): 346, 
1924. 

Tobacco and tomato mosaic. (1) Longevity of the vims of 
tobacco mosaic. Science 62(1609): 298, 1925. 

The juice from a mosiue tobacco plant kept in a sealed bottle for 
5 years retained its Titality. Tho symptoms of tomato streak or strips 
resulted from an inoculation with a mixture of xratato and tomato 
mosaic juices. 

Mosaic of rhubarb. Quebec 8oc. Prot. Plants. Ann. Bpt. 1924-25. 
17:36-37, 1925. 

A record of mottling and dwarfing Inoculation experiments gave 
negative resnlts. 

Vims diseases. Quebec 8oc Prot. of Plants, Ann. Bpt. (1925 
26) 18:10-13, 1926. 

Popular. 

Didkson, Thomas 

Observations on the disease in the potato generally called the 
curl ; pointing out the most probable method of prevention; 
with account of the result of a few experiments made on 
the subject. Memoir, Caledonia Hort. Soe. 5:49-59, 18 p. 
1814 (Abstraet in Stephens Book of the Farm 6:203, 1847.) 
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Dijk; J. van 

Verband tusschen shjmisierkte en mozaikziekte. (Relation be¬ 
tween gumosis and mosaic.) Meded. Deli Proest. Medani 2y 
ser., No. 11, p. 13-15, 1930. 

Dijk, H. D. 

Inloed van den rootijd van aardappels op het optreden van 
degeneratis-ziekten in den natelted (Influence of potato 
harvest time on the occurrence of degeneration diseases in tho 
progeny.) Landb. Tijdschr. 86:209-223, 1924. 

A diBcussion of the suaceptibility with reference to races and en- 
vironmenta 

Diz, W[alter] 

(Leafroll of potato.) FuIiIuik’s Lamlw. Ztg. 82(6): 214-222, 
191:5. 

Dobroseby, I[reiie] D[oroih 7 ] 

Is the aster yellows virus cleteetable in its insect vector? Phy¬ 
topathology 19(11): 1009-1015, 1929. 

This paper gives a record of studies in which the results were negRp- 
tive. 

Cranberry false-blossom disease spread by a leafhopper. Sci¬ 
ence 70(1826): 635, 1929. 

Studies over a jioriod of three years show that Euaoelia atriaiului is 
able to transmit the virus. 

Mor])liologieul and eytological studies on the salivary glands 
and alimentary tract of Cicctdula sexnotata (Fallen) the car¬ 
rier of aster yellows virus, (^ontrib. Boyc. Thompson Inst. 
8(1): 39-58, 1931. 

Studies on cranberry false blossom diseases and its insect vec¬ 
tors. Contr. Boyce Thompson Inst. 3(1): 59-83,* 1931. 

A study of the salivary glands and alimentary canal did not diovr 
any diffcience between healthy and disease carrying insects. 

Dobrosky, 1. B. 

Insect studies in relation to erflnberry false blossom disease. 
Amer. Canberry Growers’ Ass’n. Prot. Ann. Meetg. 68:6-7,. 
10-11, 1928. 

Popular. 

Dobrosky, T. L. 

(Non parasitic diseases of the potato ) Morbi Plantarum Len¬ 
ingrad 16(2): 121-135, 1927. 
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Dol^, 0[toi] K[arl] von 

BiocheniiHche imtersuchungon uber die Blattrollkrankheit der 
itaiioffel. (Biological studies on potato leaf roll disease.) 
Zeitseh. fur Pflanzenk, 20:401-403, 21(y2): B^17, (16): 321- 
3:i6; 22(4): 204-211; (7): 401, 403, 1912. 

Die Amylase bei den gesunden mid bei den von der BlattroU' 
krankheit bofallenen Kartolfelknollen. Kiserlctagyi Koz- 
lemenyek 19:9.56-968, 1915. 

-- & Bodnar, J&nos 

Biocbeinihelie ITntersuehungen fiber die Blattrollkrankheit der 
Kartoffel. V. Die Amylase blattrollkranker Knolleu. (Bio* 
eliemical investigations on the leaf-roll disease of potato. 
V. The amylase in leaf roll diseased tubers.) Zeitschr. Pflan* 
zeii krankh. 25:4-16, 1915. H 

Dodds, H. H. 

Menace of stieak disea.se. South African Sugar Journal. 9:549, 
1924. 

South African Sugar Association Experiment Station. South 
Afr. Sugar Journ. 9:311-313, 192.5. 

A cum|iarativc study of strenk diseased and healthy cone. The 
author gives the result of experiments tor the control of inseets n" | d 
tho use of fertilizuT for the control of the disease. 

Memorandiun on methods of controlling streak diseases. South 
Afr. Sugar Journ. 9(5): 337, 1925. 

Streak diseases in Mauritius. Disease Proved Similar to Natal. 
South Afr. Sugar Journ. 9:583, 1925. 

Treatment of streak disease. South Afr. Sugar Journ. 9(9): 
59 : 1 - 599 , 1925. 

Acquired Resistance of POJ-213 to mosaic. South Afr. Sugar 
Journ. 12(10): 627-629, 1928. 

Fongaat group members visit the Experiment Station. Afr. 
Sugar Journ. 14(4): 265, 267, 269, 1930. 

Stieak disease of sugar-cane inmumtiy la POJ.^14 and POJ-CTSS. 
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-& Fowlie^ P. 

Experiments to test the effects of streak disease of Uba cane. 
South Afr Sugar Joum. 16(4) 231-233, 1932 
Doscription of oTpenments and results obtained. 

The origin ot mosaic disease South African Sugar Journ 
16(11) 617, 619, 1932. 

The uifoinirition giien in this article is the result of data gathered 
by the author while xisiting T>uorto Bico to attend the International 
Congress of the Association of the Sugar Cane Technologista held on 
February, 1932 Ho ref era hero to tho mosaic of sugar cane in 
Puerto Bico 

__ , & Fo^lie, P. 

Effect of streak discasi on Tba cane South African Sugar 
Tecli Ass’ll Vol 8, 1934 

T*opulir notes m logard to bpitad of the disease Boeommonds to 
Co 2SJ, V O .1 J87S, 2727 and 2714 canes to replace Uba on 
account of then nsistanrc to streak. 

Dodge, B[erxiard] 0[gilvie] 

Notan on cucurbit mosaic Phytopathology (Abstract) 12 42- 
43, 1922 

Doolittle, 8[ears] P[olydore] 

A ne3^ infectious mosaic cliseasc ot cucumber Phytopathology, 
(Abstract) 6(2) 145 147, 1916 

Gives n description and the results of successive inoculation ex¬ 
periments 

__ & Gilbert, W[illiain] Williams 

h^irlhor note-* on cucumber mosaic disease Phytopathology 
(Abstract) 8(2) 77-78, 1918 

Seed transmission of cucurbit mosaic by the wild cucumber. 
Phytopathology (Abstract) 9(8). 326-327, 1919 

Thirteen out of 110 plants grown from seed of wild cucumber 
(liierampeUa lobaia) were diseased. 

The mosaic disease of cucurbit. IT. S. D A. Dept Bull 879: 
69 p., 1920 

Gives symptoms, pathological anatomy, history, natoie, BMthods of 
transmission, overwintering and other valuable data. 


The relation of wild host plants to the overwintering of cuenrbit 
mosaic. Phytopathology (Abstract) 11(1): 46-47, 1921. 
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_, ft Walker, M[arion] N[ewman] 

Notes on cueurbit mosaic. Phytopathology (Abstract) 12(1); 
42-43, 1922. 

_, ft McKinney, H[arold] H[all] 

Intracellular bodies in the phloem tissue of certain plants and 
their Ix^aiing on the mosaic problem Phytopathology, IS 
(7) 32(>-329, 1923 

This paper the results of studies on the phloem tissue of mo¬ 
saic and licalth} plants Tho authors descnbe protozoa-hke bodies 
Hinli IS \icn clesinbdl l)> StrasburRer for Roboita p^cwlacaota 

_ - , ft Walker, M[arion] N[ewnian] 

('loss iiio( iilril 1011 sfudus i^illi eucuibit mosaic Science ns 67 
(1477) 477 1921 

This pipor pvcs tho results of cross inoculation studies 

Tile mosaic disease* oi melons and cucumber Iowa State Hort. 
Soe Kpl 67 TJl 19l> 1923. 

Popul ir 

-, ft Walker, M[anon] N[ewnian] 

E\p( nine nts oi Ihe coiitiol o1 cucurbit mosaic Phytopathol- 
og> (\hstiact) 14(1) %, 1924 

Control ot the cucuibit mosaic in the greenhouse U S D A 
Cue 321, 5 I) 1924 

7 his ]iapor ^nes froneral discussion of the disease with special at« 
tent 1011 to other host jilants which carry the yirus o\er wmter. 

. . . , ft Walker, M[anon] N[ewnian] 

Fuitlui studies oil the o\eruinteriiig and dissemination of 
ciieuibit mosaic dourn Agnc Res 31(1)-1-55, 1925. 

\ \oi\ ext ensue pajicr gi^mg results of cross inoculations and 
tlio stud\ of transmission by insect vectors Becommends removal of 
host plants in which the disease passes the wmter. 

- ft Jones, F[red] B[exnel] 

The mosaic in the garden pea and other legumes Phytopathol¬ 
ogy 16(12) 763-771, 1925 

The disease occurs on Pisum sativum and Lathyrus odoraius. It 
can be transfened to T^tfoltvm piatcnseH m which it probably passes 
the winter. 

-, ft Walker, M[arion] N[eEnnan] 

Control of cucumber mosaic by eradication of wild host plants. 
U. S. D. A, Bull. 1461.14 p, 1926. 
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This paper RiTes the results of a number of experiments on methods 
of control, including studies of the disease on other jdants and 
studies on transmission insects. 

- * - 

Investigations of encumber mosaic. Tanner 83(18): 25-27; 
(19): 21-22, 1926. 

Popular. 

. * -.. 

Aphis transmission of euenmber mosaic Phytopathology (Abs¬ 
tract) 18(1): 143, 1928. 


Roil transmission of tobacco mosaic and streak in the green¬ 
house Phytoi)athology (Abstract) 18(1): 155, 1928. 

Greenhouse mosaic control. Wisconsin Ilort. 20:61-62, 1929. 

Popular. 

-—, ft Blood, H[erbert] L[oren] 

Investigation of tomato streak. Pliytopathology (Abstract) 
20(1): 134, 1930. 

., & Sumner, C[harleB] B[uchsnan] 

The occurrence of the Australian spotted wilt of tomatoes in 
Wisconsin. Phytopathology (Abstract) 21(1): 106, 1931. 

A virus disease appeared in Wiseonsin similar to spotted wilt from 
Australia. It is readily transmissiblo to tomato by artificial inoeula- 
tlon. 

Cofutmelina nudiflora, a Tnonocotyledoiioiis host of colory mosaic. 
Phytopathology (Abstract) 21(1): 114, 1931 

-., ft Wdlman, P. L. 

ConunfUna vudifiora, a moiiocotyledonous host of celery mosaic, 
in Florida. Phytopathology 24(1): 48-61, 1934. 

General discussion of the disease which has been observed dniiag 
the past four years in Florida, The disease may be transmitted m^ 
chanically and by Aphis gossppii. Hosts are disenssed. The vims 
does not appear to persist in the soil nor in the seed. Eradication of 
CommeUne ttudiflora is recommended as control for celery mosaic nn- 
der Florida eonditions. 

Dorat, J[aGobiu] C[onidii] 

Overbrenging van mozaikziekte door beachadiging of aaraking 
van planten. Landbouwkd, Tijidschr. No. 609:512-517,1980. 
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Dosdall, Louise 

A nioHaio flisoase of (lladiolus. I’liytopathology 18(2): 215-217, 
1928 

A description of the disease niitli evidence that it is due to a Tirua 

Doty, B[alph] E[are] 

A yello'w strijx* disease survey. IT. S. P. A. Expt. Sta. Circ. 
36, 71 p., 1920 

Dover, C. 

Prelninuar.v report of the bub-statiou using spike-disease of 
Sandal {Sa}it(rlum alhnm Linn ) T An introductory survey 
of the prohleiii Indian For. Jlee. (^alcutta 17(1) : 1-53, 1932. 

Doyer, Lucie C[hristine] 

lots o\er go/end heist \estand der /aaizden in verschillende 
jareiii. (Notes on the state of health of seed material in diF- 
fcrt'iil \t‘ars,) Tijdsehr, over Plantenzickten 34(4) ; 65-74, 
1 !):{(). 

Poimlar discussion of lioaii mosaic. 


rntersuehungeii uher den (fesuudheitsszuztaud dcs Saatguts. 
(In\estimations on the state ot health ot seed ) (^omp. Rend. 
Assoe Internat. d'Essais de Semenees 13-13, p. 41, 1930 
(English Suininar\ ) 

The author gnes a schonie of classiftcatioiL of the various types of 
seed in nines, including infection by parasitic fungi and viruB dis¬ 
cuses. Iiupoitunt examples of each are discussed. 

Drake, C. J., Tate, H. D., ft Harris, H. M. 

l*rplniuii«>r> pxpprinu'iits with Aphids as veotors of yellow 
ilvarf. Iowa Hta ('oil. Joiim. Sci. 63:347-355, 1932. 

\ dc*sc ription ot the* methods The vectors are bean aphid (Aphis 
runitrts), apple grcsui aphid (Bhopaloh^phium prumfoliae), green peach 
aphid (Mysus pnhuac), melon aphid (Aphis gosypW)^ potato aphid 
(Macronphum </«) and com aphid (Aphis maidis). 

Insects as vectors of yellow dwarf of onions. Science n.s. 76 
(1943): 341-342, 1932. 

A report of lecent studies on insect xeetors. The disease has been 
transmitted by Aphis maitcns, A. maidis, Bhopdhsiphwm prunifoHa^ 
and Cioadula sexnotata. 

_BaiTiB, H. BL, ft Tate, H. D. 

The relationahip of aphida to the transmibaion of yellow dwarf 
of onions, .loam. Econ. Ent. 26(4): 841-846, 1933. 
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The authorH found o\er f»0 distinct species of aphids in Iowa. Thqr 
found them capable of transmitting the disease during their first feed* 
iug on diseased plants and 3 or 4 days aftt»r the plant has been inoe* 
ulated b^ the aphids it becomes a source of infection and harbours 
the virus. The a])hid loses its virulence very (piickly. A list is given 
of the hpecies of aphids studied which are capable of acting as vectors 
of ^ellon dwarf in field and greenhouses. 

Dschounkowsky, E. 

Le ‘inosaique” du tabac*. (Tobacco mosaic.) XIV erne Con- 
gres Intern. 1)' Agric. R. 13(4): 1-2, 19251. 

Duboys, G[harles] 

Project relatit* a rorgaiilKation tleparteinentale dv la siHection 
de la Poiiune dc terre jmrles offices de])artaiHentaiix do la 
region de ryii(‘st. (Projects ii' relation with the departa- 
meiital organization of potato selection for the offiees of 
the deparinient of tlie west region.) Otf. Agric. de PQuest, 

1Q91 

Qiielques conseils hur la sehudioii de la Poiruuc de terre dans 
la lutle eontre Ics nialadies dites de degeuerescenee. (Some 
adviees on jiotalo selection in tlie fight against the so-called 
degeneration disease.) Off. Agric. Reg. de TC^iiest, 1921. 


La selection de la I'oinine dc terre cn llollandc. (Potato selec¬ 
tion in Holland.) Off. Agric. Reg. dc TQuest, 15)21. 

La liittc coiitrc la dcgeuerescencc lies pomme de terre dans 
rOncst de la Prance. (The campaign against degeneration, 
of potatoes ill the West of France.) Rev. Bot. A])pl. 2(14): 
5H6-4)89, 1922. 

Duohartre, P. 

Innoculation dc la panachiire par la greffe; ExpOse historiqae. 
(Inoculation of mottling by grafting; historical account.) 
Belgian Hort. 20:113-118, 1870. 

Ducomet, V[ital] 

Station de physiologie et de pathologic des plantcs cultiv^es. 
Semmis de Pomme de terre. (Physiology and pathology sta¬ 
tion for cultivated plants. Potato seeds.) Ann. Be. Nat 
Orignon 1920-21:114-142, 1921. 
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De la deg£nerescencc des v£getaux multiplies par vois a8exa6e. 
(The degeneration of the plants propagated by the asexual 
way) Joum Soc Nat d’Hort France, Juillet, 1921. 

Observations et experiences sur les maladies de degenerescence 
de la Pomme de terre (Observations and experiments on 
degeneration diseases of the potato) Bull Soc Path V6g 
France 9(1) 29-38, 1921 

Gives the results of studies at various altitudes. Seventy varieties 
were studied and none were free from degeneration diseases. Found 
the leaf-roll and curly leaf on Solanim maglia, 8 commeraonii and A 
oalciUM 

_, & Foex, E[djnond] E[tiemie] 

Notes sui les maladies de la degenereseenee de la Pomme da 
teiie (Notes on the degeneration of potatoes) Rev Bot. 
Appl el Ague (V)l 2 325-330 1922 (Min Agric. Ann 
Epij>h>ties 8 27-93,1022) 

Tho authors believe these diseases due to leaf-roll, mosaic and sim¬ 
ilar dlsOTSOBL 

Sur la visibilite des s>niiitomes de la mosaique de la Pomme 
de teiie (Visibility ot ])otato mosaic* symptoms) Rpt Int. 
(^oiil P]l^1oJ)a1h & Eeoii Entom p, 29-43 IT Veenman & 
Sons Wdgeniiigen 1923 

A record of additional B>mptomB on mosaic plants 

Les iirineijiales niaiailies de la Pomme de terie Les moyens 
de les prevenii La selection ('Conservation des tubercules 
(The prineipal diseases of the ])otato Means of preventing 
them seleetioii and preservation of the tuber ) Offs. Agric 
p Ih Ijihraiie Agile de la “Maison Ruatiqiie’' Paris, 1923. 

Degenereseenee de la Pomme de terre et degre de maturity du 
tubereule semenee (The degeneration of potatoes and the 
stage of maturity of the seed tuber ) Rev Path V6g. et Ent. 
Agric. 11(3) 183-188, 1924 

Tubers that are harvested early produced plants with less leaf-roll 
than tubers that were harvested later 

D£g£n4rescence de la Pomme de terre. (Degeneration of the 
potato) Ann. Econ Nat d’Agric. Orignon 1921-1922, 8* 
9&-136, 1924. 
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Les maladies de la Pomme de terre. Caracsteres auxquels on 
leg reconnait. Moyens de les eoinbattre et de les prevenir- 
(Diseases of the potato. Characters by which to recognize 
them. How to control and prevent them.) Librairie de la 
''Maison Rustique”, Paris 32 p., 1925. 

Nouvelles observations sur la tilosite de la Pomme de terre. 
(New observations on “Pilosite’’ of potato.) Rev. Path. 
Veg et Ent. Agric. 13:172-178, 1926. 

This disease may be associated with leaf-roll or other virus dis e a s e s . 

Maladies de degenereseenee de la Poiniiie de terre. Comptes 
Reridiih Seeaiiees ('ongres Nationale ponr la liitte eontre les 
ennemies des Gultives, teuu a Lyon en juin 1926. (Degenera¬ 
tion diseases of the ])otato. Proeeedings of the National Gon¬ 
g-ess for the fight against tiie enemies of ero])s, held at Lyon 
on June 1926.) Sev. Agrie. dii P.L.M., 1027:68-82 1927. 

La mosaYque de la betterave. (Mosaic ol sugar beet.) Rev. 
Path et But. Agrie. 16(1): 24-29, 1928. 

The author gives results in graphics and tables of an experiment with 
two lines of mosaic sugar beets. He reaches the conclusion that al¬ 
though the weight remained apparently the same in the yield there is 
a difference of 1 jier cent in sugar content in favor of the healthy 
beets. 16 per cent compared to 17 per cent. 

La fllosite de la Pomme de terre, maladies & crises. (“Pilositfi’* 
of the j)otato, an intermittent disease.) Rev. Path. et 
Ent. Agric. 16(7) : 184^185, 1928. 

Continnation of previous experiments. In this ease the author 
started with 15 tubers of the 1924 crop. Planting year after year 
lend to the conclusion of intermitt^ey. Advises roguing for control. 

La mosaique de la Betterave et la selection. (Beet mosaic and 
selection.) Bull. Assoc. Intern. Selectionneurs de Plantes de 
Orande Cult. Oembloux 2(2): 44-48, 1929. (Abstract in 
Resumption Qenetica 4(5) ; 242, 1930. Rev. Appl. Mycol. 9 
(10): 620, 1929. 

These experiments have demonstrated the possibilUty of transmSttlDg 
beet mosak* seeds and hj infection from Aphis. 



122 THE JOITRNAI OP AGEK ULTURL OF THE UNIVERSITY OP P R. 


Duffield, C[harles] W[illiam] 

Nettl(» head in hops Ann Appl Biol 12(4) 536, 1925 

This disease i^as supposed to be due to nematodes Cause is doubt¬ 
ful as soint (liiT utdistics in of i Mrus disease 

Diifr6xi07, Jean 

Les itidlddns <lc Pomme dt teiie drins les Haute Pyrmees. 
(Diseases oi tlu potato in the High Pyrenees) Bull See. 
Path Veg Kidne< 8 H7-H8, 1923 

La tidUSTiiissioii des iiidlddies des ])lantes pdi voie biologique. 
(Tlu tiansiiiissioii oi jilaiit disiases by biologieal means.) 
Kepoit oi d pdptp lead lutoK tin Soeiet( de Pathologic com 
pdn ( on tlu lOtli oi April 1923, 9 ]> (K(\ Oen des Science 
i2(]{) !V» 192M ^ 

L( tdbde bldiK (Whitt tobdteo ) Ann Epypliites 13 43-47, 
1927 


La iiiosdiqut d< la (anna dt sntic (Sugai taiu^ mosaic ) Ann 
Kinphites 14(1) 2V36 (1) 199-210,1928 

Inti odiution a I t tudt t\tologiqiu dts plantcs affttt c*- par des 
malatlus a \iius Ann Ep,\pliitcs 14(2) 16M74, 1928. 

Tlu author studies the plastids and mitochondria of both fresh and 
h\id nil tt I 111 of iiiosiic plants Tho degeneration of the cell eon- 
tents apptartd to lx inilogous to that caused by certain phjeio- 
(heniual igonts aud to leitaiii fungi and bacteria 

Lts mosaiquts dii tabat (Mosaic oi tobacco) L’Off Agne. 
Kcgional du Alassil ( cntiah Bull 9 J3-11, 114-125, 192^^ 

Condition d Inpotoiint des cellules aifeetees par la mosaiqiio 
(Ha potoinie eontliiioiis oi cells affected by mosaic ) Comjit. 
Rcuid Soe de Biol 98 (17) 1499-1500 1928. (Rev. Appl. 
M.^eol 7(10) bfiO 1928 

The author found that epidermal tissue of leaf affected with mo¬ 
saic disease showed vesicular alteration of the plasbds and mitoehoa- 
dna The staining of the vacuoles by neutral red is very irregular 
in tho discolored areas It was shown that cells of the mosaic tmsue 
were in a marked hypotomic condition. 
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Les vacuomedes cellules de (^aiiiie de siiere affectees do iiiosaique. 
^'The vacuoles of the cells of su^ar cane affected with mosaic.) 
Toiupt Kend Soc. l^iol 99 501^505, 

Cytolojrical studies ot jilant tissue affected vith mosaic disease. 
Pliyto])athology (Abstract) 18(1) 154, 1928. 

Modifications des mitochondrn‘s vt des plaiities dans less cellules 
des Llaiicots affectees de niosaique (Modifications of the 
niitochondrn and the ])lastids within the cell of the leaves of 
beans affected widi mosaic ) (^ompt Kend. Soc. Kiol. 98(5) : 
27:1-274, 192S 

La mosaique du ble, (Wlieat mosaic ) Bol R Sta/ Pat. Veg. 
Florenr, n.s 9(2) • 298-204, 1029 

Discussion and description of the disease based on McKinney’■ 
studies. 


(^hcinges induced in cells oi sugar cane b.\ »'M)saic. Proc. Pacific 
Sci (^ong. (Java) 4(4) 25-27, 1929. 

- f & Hedin, L[ouis] 

La mosaique des fcuilles du Monioc aii (^ameroiin. (Mosaic of 
Cassava leaves in the (Uiiieiootis ) Ke\ Pot Appl 9(94). 
:m :}b5, 1929 (Rev Appl M.\col, 9(1) 11, 19:10) 

The disease is severe in the Cameroons and m the greater part of 
West Africa. 

Les maladies a virus aux jftitats T^iiis (Virus diseases in the 
United States.) Rev. Hot Appl et Agric Trop. 9(9): 685- 
693, 1929. 

Les maladn>s a virus che/ les V\?getaux (Virus diseases of 
plants.) Rev. Path Ilyg. ihm. (366-367) : 1-18, 1929. 

_, & StaanatiiiiB, N., ft Srejaimi, J. 

fitudes cytologiques siir la mosaique du tabae. (Cytological 
studies on tobacco mosaic.) Rev. Path. Veg et Ent. Agric. 
16(3) : 106-117, 1929. 

This paper gives the results of studies on the mltoehondriai striated 
and vacuolated bodies in eeUs of mosaic plants. 
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Les recentes Etudes cytologiqnes relatives auz maladies & vims. 
(Recent cytological studies in regard to virus diseases.) Bev. 
Path. Comp, et Hyg. Oen. 6:213, 229, 366-367, 1929. 

La Canne a Sucre en Florida. (Sugar cane in Florida.) Bev. 
Bot. et Agric. Trop. 9:34r-38, 1929. 

£tudes cytologiqucs relatives aux maladies A virus. (Cyto- 
logical studies relating to virus diseases.) Phsrtopath. 
Zeitsclir. 1(2): l.'il-ie?. 1929. (Rev. Appl. Mycol. 9(1): 47, 
1930.) 


La mosaique dc la ('aune a Sucre. (Sugar cane mosaic.) Ama 
Epiphitios 14(3): 199-210. 1929. (Rev. Appl. Mycol. 9(1); 
61, 62, 1930. 

The disoaso canses a modification of the vacuolar eystom of the 
eolle and appeara to prevent the mitodiondria from developing into 
ehloToplaatt. 

Les taehes du tahac. (The tobacco spots.) Bull. Off. Agric. 
Massif. Central, 10:121-123, 1929. 

Leaf tiseuee may be killed by vima diseasea developing white apota 
or ring apota. The living eella sorrotiading theae apota show a degen¬ 
eration of the phloroplaata, plaatida and cytoplasm. 

Etude eytologiqne des taehes blanches du tabac. (Cytological 
study on the white spots of tobacco.) Bev. Path. Veg. Bnt. 
Agric. 16(4-5): 146-159. 1929. 

The changes induced in the cytoplasmic stmeture of cells by 
virus diseases. Fifth Tnt. Bot. Congr. Cambridge, 1930:367- 
368, 1930. 

Les maladies 4 virus chez les plantes. (Virus diseases of plants.) 
Rev. Oen. Sci. 41(8); 237-243, 1930. 

A diaenadon of the desintegration of the plagHda . The atareh la 
translocated and the {dastids appear as vedenlated 


Etudes cytologiqnes relatives aux maladieB 6 vims. (Cyto- 
iQgical studies in relation with vims diseases.) Phytopath. 
Ztsfthr. 2(1): 151, 1930. 
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Les maladies & virus au Congres de Botanique de Cambridge. 
(The virus diseases in the Botanical Congress at Cambridge.) 
Rev. Path. Compt. (Paris) 12 p., 1930. 

Maladies a virus du Tabac. (Virus disease of tobacco.) Phy¬ 
topath. Ztschr. 2: 321-340, 1930. 

A description of the contents of cells from heiJthy and yima to¬ 
bacco as seon under tho ultramfcroscope. 

Los mosaiques (ies i)lHiites tropicalcs et subtropicales de TOuest 
Africaiii. (The inosaie of tropical and subtropical plants of 
West Africa.) Kcv. Hot Appl. & Agric. Col. 10(107): 568— 
571, 1930. 

Notes on nianihot, tobacco, peanuts and capsicum virus diseases. 

L<‘S jiioditicalioiis pathologicpics de structure dcs cellules vcgc- 
ales. (The i)a1hological moditieatiou of the vegetable cell 
stnicture.; Auii. Tiist. Nat. Agric. 2 ser. 23:1-104, 1930. 

La iiio<llficatiou locale du c.\toplasmc dcs cellules vcgetales af- 
fectccs par d(*s virus. (Local moditieatiou oF the cytoplasm 
of vegetable cells affected with mosaic.) Compt. Bend. Soc. 
Biol. (Pans). 107(21) : 868^ 870, 1931. 

La retention de IVau par 1u cellule vegctalc: maladies d’hypo¬ 
tonic et maladies d’hypertonic. Bcv. Path. Compt. et IJyg. 
Gen. 31:212-223, 1931. 

A study in physiology. Mosaic inhibits photosynthesis and the 
sugar content is low. Other diseases cause carbohydrates to be stored. 

Mosaique des tulips. (Mosaic of tulips.) Compt. Bend. Soc. 
de Biol. 108(27) : 51-53, 1931.. 

The author described a mosaic in France which is similar to break¬ 
ing’’ in England. 

Cytologic des cellules de plantes affeetces par dcs maladies a 
cirus et de plantes carencees. ((Cytology of the cells of plants 
affected and not affected with vims diseases.) Second In¬ 
tern. Gong. Path. Compt. (Paris) 1: 309, 1931. 
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Deiixieine (ongies dc pdthologie comparee Second Intern. 
(^oiiffKss of comparative patliolof?y) (Pans) Oct 14-18, 
19 n IMntopath Ztsdii 4 455-4W, 1932 

Discussion of virus diseises 

Du viruskidiikhciteii (The vnus discdses ) Phytopdth Ztechr 
6(1) 75-8J 1932 

A stuii\ of the effects of mosiic of the chondriome The author 
used Bon el’s supoi eolation technique for the study of epidermal cdls 

Die viiuskidiikhciteii (The vnus disedses ) Phytopdth Ztechr 
6(1) 85-90 19 52 

He npoits <1oir hre ikinpf and SLlfhreak Transmitted by Mysnu 
ptisutu iiid Mattosiphum t/t% 

DiffcKnlidtioii of pic(n diid yellow mosdic vims in tobdcco 
Ph\lopdtholo^\ (Abstfdct) 23(1) 10, 1933 

Dnggar, B[enjamm] M[inge], ft Karrer J[oanne] L[aiira] * 

Th( siA ol tlu iiif((tne pai tides in mosaic disease of tobacco 
Ann Missoiin Dot (ididcii 8(2) 343-355 1921 

Gnos the results of expenments with filters which indicate the poa- 
sibilitv of a minute org^ism 

_ , ft Armstrong, J[oanne] K[arrer] * 

Tndudtioiis tis]Hetiiig tlie iidtuio of the infective particles m 
the JiiosdK distasi of tobacco Ann Missouri Bot Garden, 
10(3) 191-212 192 5 

After a generil discussion of the subject, the authors give a review 
of en/>me, bacterial and protozoa theories This is followed by a 
\cry oxc client discussion of the nature of the causal agent 

The iftict ol tieating the vnus of tobacco mosaic with the 
JURIS of ^arlous plants Ann Missouii Bot Garden 12(4)- 
359-366 1925 

The authors gi>o the results of mixing the jniee from tobacco mo¬ 
saic plants with the luiee of other plants and pokeweed jniee on 
Baoiertum prodigtonm 

Effects of certain organic substances on the vurus of the typical 
tobacco mosaic Amer Joum Bot (Abstract) 16(10): 845, 
1929 


* H«r j^p«n hmve appesrtd under these two different nemes 
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The nature of mosaic* diseases Proe Intern, (^onjjrr Plants 
Sei. rthaea, New York 2:1231-1242, 1929. 

The author ropoits the results of gnnding and filtiation experiments 
and Bd\H,—“T am foued to the tonclusiou that the infectious af^ency 
IS a particle of almost ineoncenably small si/c, certainly too small to 
represent iin orf^amsm with the usual characteristics. 

Soim* si^iiifienut properties of the virus of typieal tobneeo mo- 
saie Seieiiee (Abstraet) 69(1795) • 555, 1929. 

The problem of seed traiisiinssion of tlie t> pienl luosaie plant. 
Joiirii ol Hael l‘i(l) 20, 19.50 (Rev AppJ Myeol. 9*413, 
1930. Pli>topatholofijy (Abstract) 20 133, 1930. 

The results of expeiiiiieuts with piotem and other complex sub- 
stum es which iiia^ be imolved in the absorption of mosaic virus of 
tobacco A considerable \aTiet> of seeds were used in this work. The 
author calls attention to the ]irobability of some relationship of trana- 
mission of the viius to absorption and its iuacti\ation by stored pro¬ 
teins 


Staiulardi/atioii teehnupK* in certain studies Phytopathology 
(Abstract) 20(1) 141, PMO 

_ ft Hollaender, A. 

Ultra violet radiation Science n s (Abstract) Supjil. 72(1988) : 
26, 1933 

The authors report that mosaic virus was found to resist up to 150 
times the amount sufficient to kill one of the bacterial species. 

Standardization and relative* purification t(*clin]que with )>lant 
virus preparations Proc. Soc. Exper. Biol, ft Med. 30(8): 
110^1109, 19.33 

The author describes his tentative standard method for the relative 
purificatjon of the tobacco mosaic virus. 

__ ft Johnson, Bnrt 

Stomatal infection with the viniH of tyincal tobacco mosaic. 
Phytopathology 23(12) : 934-948, 1933. 

In this paper there is presented a discussion of the technique of 
spraying tobacco ]ea\ob with a virus suspension in the effort to de¬ 
termine whether or not stomatal infection may occur. 

_ft Hollaender, A. 

Irradiation of plant viruses and of microorganisms with mo¬ 
nochromatic light. I-n. Jonm. Bact. 27:219-239, 241-256, 
1934. 
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Dunlap, Apbeart] A[ikin8on] 

The chlorophyll content of normal and mosaic leaves of tobaeoo. 
Amer. Joum. Bot. (Abstract) 16(10): 622, 1928. 

Effects of mosaic upon the chlorophyll content of tobacco. Phy¬ 
topathology 18(8): 697-700, 1928. 

Diseased plants contain less chlorophyll than normal plants. 

Changes in total nitrogen, total carbohydrates, and carbon 
dioxide production in leaf tissue, caused by virus diseases. 
Ainer. Journ. Bot. (Abstract) 16(10): 844-845, 1929. 

Tln‘ total nitrogen and carbohydrates, and the relative rates 
of respiration in virus-infected plants. Amer. Journ. Bq^ 17 
(.5) : ;{48-41.57, 1930. 

These experiments showed an increase in ^trogen and a decrease in 
carbohydrates in the foliage of mosaic plants, and tho reverse in peaeh 
yellows. 

The carbohydrates of healthy an<i mosaic tobacco leaves. 
Amer. Journ, Bot. (Abstract) 17(1047), 1930. 

(Carbohydrate variations aecoinpanying the mosaic disease of 
tobaeeo. Amer. Journ. Bot. 18(5): 328-356, 1931. 

Tobacco mosaic diseased plants showed a reduction in the amounts 
of rcHlucc*** sugars, disacharids, dextrin, starch and pentosans. The 
starch ap oared to be converted into simpler compounds Sugars ac- 
cumulatoa to greater degree in mosaic plants. 

Duriez, C. 

A propos dc»s maladies de degenerescence de la pomme do 
terre. (In regard to potato degeneration diseases.) Eev. 
JEtort. 49(14): 367-^168, 1927. 

Durrd, L[aure]ice] W[ood] 

Notes on early dwarf symptoms on Irish potatoes. Phyto¬ 
pathology (Abstract) 7(1); 71, 1917. 

Dvorak, M[ayne] 

The effect of mosaic on the globulin of potato. Joum. of 
Infect. Diseases. 41(3): 21.5-221, 1927. 

The author concludes that the disease has had an on tho 

precipitation of the globulin. 
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Qfdnrhoff, F. 

Infektionsrersadie mit der BabenUattwoiize (Piasma guadrafa) 
au Ziikomibenkeimlingen im Jahrr. Auzcig. Sehadlingskunde 
3:78-84, 1927. 

Bemcrkiiiide zn deiii Aufsatz voii K. Bouiug: 1st dip durch 
die Blattwaiize hervorgerufchc Erkrauknng der Bube cino 
Viruskraiiheit t Auzeig. Sehadlingskunde 4:17-18. 1928. 

Dykatra, T[heodore] P[eter] 

Lcafroll transmission from jmtato to other solanaeeons plants 
by means of Myzn'x ptrsitat. PJiytopatliology 20(10): 853,^ 
1930. 

Weeds as ]>ossih1(> earriers of leaf roll and rugose mosaic of 
potato, floiirn. Agrie. Bps. 47(1): 17-32, 1933. 

Keport of experiments in trnnsmiRRion of loaf-roll and rugose mo- 
saic (if potjitooB to RoliiiiaeeoiiB woods. 

Tbc author concludc's that the iu\e8tii;ution8 have established that 
under ecrtaiU conditions solaiiaccous weeds p^rowing in proximity to* 
potatoes may liecome infected with certain vi’ us diseases of the erop^ 
and nia,> serve as souices of the infection in the crop. 

Earle, F[raiiklin] S[iunner] 

Ilealtii and disease iilaiits. doiirn. N. Y. Bot. Gard. 3:195-202. 
1902. 

A popular paper in whirli the nuthur refew' peach yollowg, to* 
ba(*co mosaic, etc. V, 

Ijistmccioiies j)ara Ja eradicafioii dc la enfonnedad df* la oana. 
flnstructionH for the Hugar eane disease* eradication.) Ins. 
Bxpt. Sta. Porto Rico (^ire. 14:6-8. 1918. 

Recommends the planting of healthy canes and rofi^uinf^. 

Infonne leido ante la ARociaeion tU* Productores do Azticar do 
Puerto Kico. (Report read before the Sugar Producers’ As¬ 
sociation of Porto Rifso.) Rev. Agrie. Puerto liico 2(1): 
5-10, 1918. 

Eradication as incans of control in sugar cane mosaic or yellow 
stripe. Ins. Expt. Sta. Porto Rico Bull. 22, 17 p., 1919. 

Gives the resnlts of field studies on distribution and methods of 
control and also of experiments to determine methods of transmiisioii. 
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Tho Year's experienee witli Bii^i^ar cane mosaic or yellow stripe 
disease. Joiim. Dept. Agrie. Porto Rico 3(4): 3-33. 1919. 
Gives the results of field studies for control. 

The resistance of eane varieties to the yellow stripe disease. 
Ins. Expt Sta. Porto Rieo Bull. 19, 19 p., 1919. 

Field studies to determine relative resistance and snsc^tihility. 

The jeIloA\ strijie or sugar eane disease. Ins. Expt. Sta. Porto 
Rieo Ann Ropt. 1918-19:18, 1919. 

Tnstriieeiones para la (M'adieaeioii de la enfermedad del mosaico 
de la eaha. (Lnstruetions for sugar cane mosaic disease 
eradication.) Sugar 21:51-^2. 1919. ^ 

A brief popular discussion. 

Carta (Ireular No. 4. ((Hrcular Letter No. 4.) Rev. Agric. 
Puerto Rieo 8(1): 51-52, 1919. 

The mosaic or new sugar cane disease. Louisiana Planter & 
Sugar Manuf. 63:167, 1919. 

The author criticiRcd Mr. B. M. Gray’s article (Louisiana Planter 
& Sugar Manuf. 63:90) and declares that a stalk of cane once in¬ 
fested never recovers. Also states that Grey probably confused mo¬ 
saic with other sugar-cane diseases. 

El mosaieo de la eana o matizado. El estado actual de la 
epidemia. (Sugar cane mosaic disease or mottling. The 
actual stage of the epidemic.) Ins. Expt. Sta. Porto Rico 
Circ. 22, 8 p. 1920. 

Review of the work done in the Island to eradicate the 

La extirpacion del mosaico (Mosaic eradication.) Sugar 28: 
114-115, 1921. 

Importantisima carta (Very important letter.) Cuba Rev. 
Agric. Com. & Trab. 1(4): 68-70, 1921. 


Annual Report of the expert in sugar cane disease, 1929-2L 
Ins. Expt. Sta. Porto Rico Ann. Rpt. 1920-21:59-62, 1921. 
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Experiencos witli mosaic disease Ulia found to be immune in 
(^lba South African Sugar Joiim 7(5) 427-428,1923 (Rev. 
Appl M.\col 2 525 526,1923) 

In i report of the spread of the disease and on the imTnnnity of 
some varieties 

MosdK disease danger Pioinpt action needed to stop its spread 
in ("ubd Facts About Sugar 16 2*^0 231 1923 

The disc is( is spnnding rapidly in Cuba and very little is being 
done to control it. 

Mosaic eiadieatioii uiged (Urge la extirpacion del matizado.) 
Facts About Sugar 19(11) 253, 1923 (Rev Agric Porto Rico 
13(4) 249 250 Austialiaii Sugar Jouin 16(3) 615-616. 
1925 ) 

Sugdi cam iiiosaK and siigai cane chlorosis Facts About 
^ngar 19(16) 372 1924 

A discussion of the iharactors of true mosaic and chlorosis. 

Kavangdie in Porto Rieo (A leply to O W May) Pacts 
About Sugar 21 925 927, 1926 
Controversy 

Sugar (^diH and Its Fulture VJT & 355 p, 24 hgs New York. 
(Mosaic p 110-124), 1928 

East, E[dward] M[iirray], ft Weston, Jr. W[illia]m H[enry] 

A report on the sugar mosaic situation in February, 1924, at 
Soledad, C uba Harvard Inst Trop. Biol ft Med, Contrib. 
1, 52 p 1925 (Rev Appl Mycol 6(10) 582-583 1926) 

A statement of the purpose of this Journal and a discussion of 
the mos*iK at Soledad, Cuba. 

Immunity to sugar cane mosaic ^acquired by the host Proc. 
Nat Acad Sei 17(6) 331-334,1931. (Sugar News 12(11): 
795-796, 1931) 

The author uses precipitin experiments according to the UhlenlnitJi 
method. The tests not conclusive but are suggestive. 

1 

Eartham, J[olm] W[l]Uam] 

Some potato disease problems in British Columbia Sci Agrie. 
4(3) 89-94, 1923 
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Plant disease survey of central British Columbia Agnc. Joum 
British Columbia 9(10) 224-225, 233, 1923 

Repoit of Provincial Plant Pathologist, Vancouver. British 
Columbia Dept Agnc Ann Rpt 1929 24 135—139, 1930 

Infectious chlorosis of roses, a record of this disease 

Eastwood, H W 

Bumli\ to]) (oiitiol Edil> ukntificdtion, eradication of infec 
tivt aphids and dtstimtioii ot diseased stools Agnc Qaz 
Nmi Soiitli AVaks 44(S) 611-614 1933 

l{((oinniou(l itions of prwtit'll methods for the control of bunchy- 
top in binanss wider Nea South Wales conditions 

Eberhardt, & Chevalier ^ 

I II iiouMfiii 1i iiltiiuiil j)iii J< s iiialadus de la Pomnio de teire 
(A new titatiiKut foi the potato disiases) Rev Ilort Al- 
geiK 30 9) JOO 202, 1926 

Eckerson, S[opliia] H[enmon] 

An oiganisin oi tomato mosaic 13ot Ga/ 81(2) 204-209,1926 
Monti Ho\<c Ihompsoii lust Plant Res 1 109 114) 

Ih( *)iithor found ilitfcDitc orgiuisms causing the destruction of 
chlorophsts in musiic tumiiots 

, & Kraybill, H[enry] B[eiBt] 

Sc pal at ion oi tmi hat fioiii mottling in tomato mosaic Pliy 
topatliolon (Xhstiut) 17(1' 57 5S 1927 

Edgerton, C[laude] W[ilbur], ct al 

The mosaic disease Louisiana plaiitci ^ Sugar Manuf 63 
25 25) 150 1919 

bteiiogi iphic report of i meeting of the Louisiana State Sugar 
1*1 inters Assou ition on the mosaic disease of sugar cane 

Mosaie 01 mottling disease ot sugai cane Louisiana Agnc. 
E\j)t Sta I)i\ Ague E\])t Cut 32, 6 p, 1919 (Louisiana 
Plante i Sugai JMdiiut 62^25^ 397 1919) 

Popul ir diHCusHion The present o of sugireane mosaic dige agg Is 
reported Similir or probibly identical to that disease in Puerto Bico. 

A me^thod of selecting Ij- 511 cane' ficc from mosaic disease 
for planting iniiposes Louisiana Agnc Expt Sta Bull 176, 

7 p, 1920 (Louisiana Planter ^ Sugar Manuf 66 (16); 
252-253, 1920) 

* The character of this paper is indicated hj the iiUe 
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_, ft Mordand, 0[la7toii] C[aper8] 

Sugar faiie diseaHeH. Louisiana Agric. Expt. Sta. Ann. Bpt. 
1920:1&-17, 1920. 

_, ft Tiebout, 0[eorg8] L[eroy] 

Mosaic disease of the Irish potato and the use of certified seed. 
Lc'uisiana Agric. Expt. Sta. Bull. 181, 15 p., 1921. 

Duscribes the disease and gives the results of field tests with cer¬ 
tified seed^ efTocts on yields and infiuence of climate. 

Loss from mosaic*. Ijouisiaiia Planter & Sugar Mauuf. 71:30, 
1923. 


DepartmeiLl of Plant Pathology. LouiKiaiia Agric*. Expt. Sta. 
Ann Rpt. 1922. 34:17-18, 1923 

--, ft Taggart, W[illiani] O. 

Toleraiioo and resistaiiro to the sugar i*ane mosaic. Joui*ii. 
Agric. lies. 29(10): 51)1-506, 1924. (Louisiana Planter ft 
igar Alaniif. 74:188 190, 1925. Kev. Ap])l. Mycol. 4:379, 
1925.. lilt. Sugar -Joiirii 27(321): 4S2-483. 1925.) 

The fliHonsi' s])r<>n(lM nipidly in Ijouisiuriu and rogiiiiig lm» not been 
BuecosHful. The results of tests with toleran: varieties are given. 

-_ft Tuns, E[iigeiie] C[hapel] 

The sugar cane disease situation in 1923 and 1924. Louisiana 
Agric. Expt. Sta. Bull. 191, 44 p., 1924 (Louisiana Planter ft 
Sugar Maiiuf. 74(5; : h8-90, (ti; : 110-112, (7): 130-132, 1925. 
Rev. Appl. Al.vcol. 4:312-313, 1925.) 

Gives the results of experimental work to determine resistance and 
tolerance. 

Selecting for r«*sistaiicc to the sugar cane mosaic. Phyto¬ 
pathology (Abstract) 16(1): 45-46, 1925. 

-., Taggart, W[illuun] O., ft Tims, E[ug«ne] C[hapel] 

The selection of cane .seed. Louisiana Agric. Expl. Sta. Bull. 
195, 18 p.. 1926 (Manila Daily.Bull. 67(62): 15, 1926). 

This paper gives the results of experiments; were very suggestive 
and encouraging. 

_., ft Tims, E[ug«ie] C[hapd] 

Investigatiuns on tin* sugar cane disease situation in 1925-26. 
Louisiana Agric. Expt. Sta. Bull. 197 :3-7, 1927. (Bev. Appl. 
Mycol. 6:641-642, 1927). 

The wiitere report obtaining yariefiee reaiataat to moaaie hy ■dae- 
tion of aeed enttinga. 
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DiHeasc! resistaiit of P.O.J. 213 Cane. Sugar Bull. Nov. IS, 
1928. (Facts About Sugar 23(50); 1190. 1928. Rev. Appl. 
Alycol. 8:264-265, 1928.) 

A study of important varieties with reference to disease resistaiiee. 

-- Tims, E[ug6ne] C[hapel] & Mil, P[ercy] J[086ph] 

Plant Patliology. Louisiana Agric. Expt. Sta. Ann. Kept. 1928- 
29:52-57, 1930. 

Several years’ investigations of the authors showed the toleranee to 
mosaic disease by certain strains of sugar cane. 

Egi£, S[amuel] A. 

TabakovoOstvo. Glavoe Tpravlenie Zemlcdieiia i Zemlenstro- 
istva. Department Zemledieliia, Obshchchedostynnia ^rvs- 
clieniia sel ski^klioilaistveniiykh TIehezhdnu i Hpetsialistow po 
Sol’ Skoklioziaistveiiiioi chasti (Russia), No. 9, 1912. 

Elliott, J[ohn] A[8bury] 

A mosaic of sweed and red clover. Phytopathology 11(3): 146- 
148, 1921. 

The disease is the same as the mosaic of sweet clover (MelilotuB 
alba), reported November 1920. Gan be transmitted by eross-inoeiila* 
tion to I'iota faba and Medioago arabica. 

Elmer, Otto H[erman] 

Mosaic ero.ss-ino<‘Illation studies. Towa Acad. Sci. Proc. 29: 
205-206, 1922. 

Very brief preliminary paper. 

Mosaic cross-inoculation and insect transmission studies. Sci¬ 
ence II. R. 66(1448): 370-372, 1922. 

A preliminary paper. loA^a Agric. Expt. Sta. Res. Bull. 82 (1926). 

Studies of insect transmission and cross-inoculation of mosaic 
on the Solanaceae, Cucurbitaceae and Leguminosae. Iowa 
Acad. Sci. Proc. 29:311-312, 1922. 

Mosaic cross-inoculation studies. Phytopathology (Abstract^ 
14(1): 55, 1924. 


Transmissibility and pathological eflPect of the mosaic disease. 
Iowa Agric. Expt. Sta. Res. Bull. 82:39-91,1925. (Rev. Appl. 
Eot. ser. A 13:563, 1926.) 
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This paper gives the results of a large number of eross-inoeulatloR 
experiments. Also a eonsiderable amount of data eoneeming inaeel 
veetora 

Inhibition of mosaic infection. Phytopathology (Abstract) 10 
(11:67-68, 1926. 

A mosaic resistant variety of encumber. Phytopathology (Abs¬ 
tract ) 17(1): 4S, 1927. (Trop. Agric. (Trinidad) 4:136, 
1927.) 

Else, D[avid] L[eon] 

(Tns<*ct traiismissioL of curl disease of potato.) Int. Conf. 
Pliytopatli. & Ecoii. Ent. Ann. R])t. p. 36. II. Venman & 
Sons. 'Wageningcii, 1923 

De verspr«‘i(liiig van viruszicktc nvan dc Aardappel {Solarium 
fuberosum) door insects. (Transmission of virus disease of 
P tato by insects.) Ins. voor. Phytopath. Lab. voor Mycol. 
en Aardappelonderzoch. Meded. 32:90, 1927. (With En¬ 
glish summary. (Meded. Landbouwhoogschool Wageningen 
31(1): 1-90, 1927.) 

A classification of virus diseases with reference to insect earriem 
List of insects and the results of transmission experiments. 

__ ft Quanjer, H[endrick] M[arin8] 

Phloeiiinecrose eu netnccrose van de aardappel in America en 
Europa. (Pliloemnecrosis and netnecrosis of the potato in 
Ameri<*a and Euro])c). Overgedrukt nit de Mededeelingen 
vail d(* Landbonwlioogeschool. Decl 33(8) :1~10, 1929. (Rev. 
Appl. Mycol. 9:47, 1930.) 

The author made a comparative study of European and Amerieaii 
potatoes with these diseases and gives a discussion of differences. He 
believes the leaf-roll on the two sides of the Atlantic to be the same. 

Die ITbertragbarkekit mit dem 8auien von aukuba-Mosaik sowie 
blattroll. (Phloenmekrose) der kartoffcl. (The transmis- 
sibility by the seed of aucuba mosaic and leaf roll, (phloemne- 
crosis) of the potato.) Phytopath. Zeitschr. 3(4): 449-457, 
1931. 

The author gives the results of experiments in which he transmitted 
these two diseases by the seeds and by grafting. 


De overgang van viruaziekten met het zaad, in het bijzonder 
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bijode aardappel. (The transmission of virus diseases 
through the seed, particularly in the potato plant.) Voor- 
dracht gehouden voor dc Nedcrlandschs Planenzietekundigo 
(Phytologische) Vereeningen op de Landbouweek te Wagen- 
ingen op den 24 sten Juli 1931.) Tijdsch. Plantenziekt 87 
(10): 189-199, 1931. 

The author gives a review of the literature and the leeulte of graft¬ 
ing auciiba mosaic, loaf-roll and healthy potatoes. Some of the plants 
contracted the diseases. 

The relstioii between insect and virus as shown in potato leaf 
roll, and a classification of viroses based on this relation. 
Phytopathology 21(6) : 67ri-686, 1931. 

A discussion on the ability of several insects to transmit potato 
leaf-roll. Gives a classification based on relation of virus disoeoes to 
insects. 

Emmerez de Charmoy, D[onald] d’ 

Mode di‘ transniission d(* la mosaique de la canne a sucre. 
(Mo(i<‘ of transmission of sugar cane mosaic.) Kev.. Agiic. 
He Maurice 12:240-341, 1923. 

Mauritius Die Mosaikkranklieit des tabaks. (Mauritius: The 
mosaic disease of tobacco.) Inst. Landw. Rundschan. Bom. 
19:77r), 1928. 

_, & Oueze, P. 

Situation actuelb* de la mosaique k la Reunion. (Present situa¬ 
tion of mosaic in Reunion.) Rev. Bot. Appl. & Agric. Trop. 
13(143): 495-499, 1933. 

Suggestions and description of suitable legislation tending to erad¬ 
icate sugar-cane mosaic disease from Bennion. 

Ensign, M[artin] B[u88ell] 

Sweet potato mosaic Phytopathology 9(4): 180-181. 1919. 

The author describes the symptoms of the disease and compares 
yields with healthy plants and states that there is no evidence that it 
is transmitted directly to neighboring plants. 

Eriztevi, E. M., & Mordvintzeff, A, I. 

A brief survey of plant diseases in Abkhasia in 1929. (English 
Summary) Abkhasia Agric. Expt. Sta. Sukhum 41, 20 p., 
1930. 

Brief notea on tomato moaaie and white leaf spot reported aa virna 
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Esau, Katharine 

Studies of the breeding of sugar beets for resistauee to curljr- 
top. Hilgardia 4(14): 41&-441, 193a 

The author gives a brief statement concerning the disease in the 
United States and experimental evidence with hybrids which indicate 
that it is possible to develop resistant varieties. 

Sugar beet resistant to eurly-top. Facts About Sugar 26:610- 
012. 1930. 

Patliologie changes in Die anatomy of leaves of the sugar beet, 
IMa rulqnn^. affected by the eurlv-top (ilseasc IMiytopathol- 
ogy 23(9) :67!)-'il2, 1933. 

An cxtoiisivo ac*<*oiinl of tin* writer *h HtudicH on the subje<'t at the 
Oalifomia (’ollege of Agrieiiltiire. She states that eurly-top induces 
proiiouneed unaloniienl changes in affected lenvos involving hyper- 
trojdn, 1i\jierplasia, liypojdiiRia nnd nocrosis She ex])luinK and do- 
scrilies these disorders. 

C 1 degi‘neration in relation to sic*ve-tiib(‘ differentiation in 
curly-top beets. Preliminary note. Pliylopatliology 24(3): 
303-30r), 1934. 

Brief preliiniiiurN notes of c.\tologicul studies made by the author. 

Esmarch, F[erdinand] 

Zur keiintnis des stoffweehsels in blattrollkanken Kartoffeln. 
(Studies on the niet:ibolism in potato leafroll disease ) Zeita- 
ebr. Pflanzenkr. 29:1-20, 1919. (Ang. Bot. 1:125, 1919.) 

Anatomical studies of leaf-rolJ. The author agrees with Quanjer 
in regard to the translocation of starch and concludes that rolling of 
the leaves occurs as u consequence of the disturbed metabolism present 
internally. Ho doubts however, that Quanjer’s phloem necrosis may 
be regarded as cause of the reduced translocation of staieh. 

Beitrag(‘ /nr Anatomic dcr gusundcu uud Kraiiken Kartoffelpf- 
lanze. Anatomie dm* vegctativeii Organ. (Contribution to 
tiic anatomy of the normal* and diseased potato plant. 
Anatom;^ of vegetative organs.) Laiidw. Jahrb. 64:161-266, 
1919. 

The author gives the results of extensive studies. He states that 
phloem of mature plants is always necrotic. Therefore, the phloem 
necrosis theory is obsolete. 

Die i)hloemiieerose der Kartoffel. (Phloem necrosis of the po¬ 
tato) Ber. Deiilseh. Bot. Gas. 37:463-470. 1919. 
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Phloem-necrosifl is found in botb healthy and diseased planti^ es* 
pecially mature parts. When present in young plants it is evidenee 
of premature ripening. It is of no value in diagnosing leaf-roll. 

Neues von dor BlattrollkraiikJioit der Kartoffel. (News of 
the leafroll disease of potato.^ Naturwiss. Woehenschr. N. F. 
1919. 


Neuere Aiisehauuugeii iiber dir Blattrollkrankheit der Kartof- 
feln. (New contemplation about the leaf-roll disease of the 
potato). Kartotfelzeitg. 13(16). 192o. (Naehriehtenbl. Pflan- 
zeiiseliutzdieiisl 3(4) : 25-26, 1923.) 

Blattrollkrankheit oder nieht? (Leaf-roll disease or n^tl) 
Siiehs. Landw. Zeitschr. 74:543-545. 1926. 

Das Blattrollcn der Kartoffel. (The leaf rolling of the potato.; 
Die Kranke T*flanze 3:143-146, 1926. 

Die Blattrollkrankheit der Kartoffel. (The leaf roll disease of 
the potato.) Monographien Zum Pflanzensehutz, 8| 91 p., 
1932. 

This paper includes history, geographical distribution, economic im- 
portunco, histology, physiology, transmission, environmental factors 
and control. The author believes the causal agent is a living entity. 

Euler, [Ohelpin] Hans [Karl Augfost Simon] von, Hertzsch, W[alther 
Myrback] S., Bunehjelm, D[agxnar Elisabet] A Forssberg, A[me 
Onnnar] 

((^hemieal changes in infectious chlorosis in leaves of Abutilon.) 
Arkiv. Kemi Mineral Geol. 10B(13):l-6, 1930. (Chemical 
Abstracts 26(7): 1554, 1931.) 

Ahuiilon leaves affected with infectious chlorosis are stated to be 
characterised by a much lower catalase activity, a higher proportioB 
of an)ino nitrogen, less chlorophyll, zanthophyll and carotin, and less 
tryptophane than the normal green areas. 

Recherelies ehemiqii<*s sur Taction de deux virus des veg^taux, 
(('heinical investigations on the action of two viruses of 
plants.) Second Intern. Congr. Comp. Path. Comp. Rend. 
Communications 2:459-461. 1931. 

Gbmparative biochemical studies on tobacco plants suffering from 
* mosaic, Ahutilofi strCatiim with infectious chloroi^ and healthy 
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_ & Moritz, 0. 

(^hoiiiisclio Beitrd|?e /iir Keiiiitiiis der cliloropliydefekte (Chem- 
iccil (‘ojitributioii to the study of ehlorophyll deficiency.^ 
Ark Keini Alineral (3eol. Stockholm 10 A 1-15, 1931. 

__ et al 

\^erf»l(4eheu(le Versucli uber verselni^deiie Arten von Chloro- 
ph^lldekten Zeitsehr Indust. Abstainm. ii. Vererbungd. 
60 1 15, 1931 

Evans, I[lltyd] B[iiller] Pole 

Ke])ort No Vi, Botany and Plant Pathology Joum. Agric. 
Dept. Soutli Africa 9(6) *542-546, 1924. (Rev. Appl. Mycol. 
4 332-333, 1925.) 

ConLuns references to rofiette of peanuts and mosaic and streak of 
sugar cane. 

Evans, Paul 

P»aeh rosette JMis&ouri State Fruit Expt. Sta Bull. 11, 1904. 

A popular p<iper descnbmg the disease 

Eyer, J B., & Crawford, B[aymond] F[rank] 

Observations on the iceding habits ol the i)otato psyllid {Paror 
tnoza codeerdli Side) and the pathological history of the 
“psjllid yellows wliieh it produces. Joum. Econ. Ent. 20 
(4) *84^-850, 1933 

Description of tlie symptoms of pi^llid yellows. Account of the 
authors’ studies on the mode of feedmg of the insect vector of the 
disease, Paratnoea cocJcerelli, 

Eyles, F. 

Tobaeeo iiiosaie in Southern Rhodesia. Selection for resistance. 
Rhodesia Agrie -lourn 23(.I) 24K-252, 1926 

A popular discussion. 

Faes, H[enr 7 ] 

Le portugr<‘ffes resistant a la ehlorose (Stocks resistant to 
elilorosis ) Prog Agric. et Vi^ie 83:83-85, 1925. 

Fajardo, T[raiiqiiiliiio] 0[ans6n] 

Progress m the experimental 'work with the transmission of 
bean mobaie Phytopathology (Abstract) 18(1): 155, 1928. 

Studies on the mosaic disease of the bean (Phaaeolus vvlgaria 
L ) Phytopathology 20(6): 469-494, 1930. 

There appears to be bnt one mosaic disease of the bean. It da- 
Tdops beet at 80 to 88 degreee 0., ia partly maeked at 88 to 88 de* 
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grees and completely madied at 12 to 18 degrees. The Tircui eriats 
in all aerial parts of the plant and is transmitted in some seeds. 
It IS also transmitted by Ap%%9 rumusns, Myaus psrstoos, Maeroaiphum 
nolanxfoln and a mealy bug 

Studies of tlu pro])eities oi the bean mosaic virus Phyto¬ 
pathology 20(11) 883-888, 1930 

The author continues his previous work He compares the bean mo¬ 
saic with other plant mosaic viruses and other mosaic types 

_, & Marandn, O. 

The mosaic disease ot Sinamar Pa(hythizus aosus Urban, 
Phil Jouiii of Sci 48(2) 129 142, 1932 

The authors describe *i disease of smeamas,— Pachi/rhisru^ proaua 
(P angvlatun) 

Fallada, 0. ^ 

(l)iscasts ot sugar hccts; Ostcii Uiigu Ztsehi Zuekermdus 
u Land^\ 39(1) 42-48 1910 

Fans, J[ame8] A[braham] ^ 

El mosaic 0 <b la cafia dc a/ueai llistoria de esta eufermednd 
eii la (ana DotniiiKana (Sugai tane mosaic llistory of 
this disease iii the Domiiiican eane ) Rev Ague Santo Do 
nniigo 17 7) 7() 90 95 lOVlOS 1922 (Rev Appl Mycol 

3 437 1923 ) 

A populir discussion of the disease and suggestions for the use of 
Ksistont varieties fur control 

Ptoc 2iid Int < on! ol sugai Pam Technologists Havana p 
99 100 1927 

Field (ontiol ol sugai mosaic in (^uba The Reference Book 
of the Sugai IndiistM of the World 7 32-35 1929 

A pojmlir disiiiHsion with i great deal of field data concerning 
Cuban conditions 

Some pathologic al (fleets ot the mosaic disease ot sugar e*ane 
Plante? A Sugai Manut 82(21) 404-405, 1929 

El dominio del mosaieo de la caiia de azucar en el campo cubano. 
(The range ot mosau* oi sugar eane m cuban plantations.) 
Boi TTniein Panamcrieana 64(9) 968-983, 1930 

The author givee three marked sones that occur in Cuba in regard 
to the degree of spread of the disease Gives the varieties bert 
• adapted to each sone and in each season, ^ 
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The utilization of varieties in the field control of sugar cane 
mosaic and root disease in (’’uba (A preliminary report) 
Trop Plant Res Foundation Scient (^ontr. 20, 69 p., 1931. 

The author gives a large amount of data demonstrating that the use 
of resistant varieties is the most satisfactory method for the control 
of these diseases. 

Farqnharson, 0. 0. 

Rejiorts of the Mycologist Nigeria Dept Agrie 1912-1913. 
1913. 

Record «iiid description of a disease on cotton (OossyptHm perv^ 
vtanvm and (J vififohum) which the author names ^'Leaf curl” and 
has all the charaetori sties of a virus disease 

Fawcett, 0[eorge] L[orenzo] 

( iia tiiteimedad de la cafia pfoducida poi coridicioiies desfa- 
\oial)iis de elima y siu lo (A sugar cane disease caused by 
iinta\oiable climatic and sod conditions ) Rev Indus Agrie. 
uciinum 8 1 lb 140, 1017 

La enitiimdad dt* las lay as amanllas de la cana (Yellow 
stupe disease oi sugai cane) Rev Inuus Ague Tacumaii 
10 4b tK 1919 

The disease is widely distributed on the .Java vaiieties Ka\angene 
IS iiiiuiunc and H 1135 ih resistant 

Notas sobre la extiijiaeion del mosaico de la cana. (Notes 
on sugar cane mosaic < ladic'atioii ) Rev Indus Agrie Tu- 
ciiman 11 74-76, 1920 

The yellow stripe oi mosaic disease in Argentina Louisiana 
Planter & Sugar Maiiuf 64 41, 1920 

Ueports the dieease as having been in Argentine for 15 yean or 
more It is abundant but not seriouB. 

Las jirimeras investigaClones sobre el mosaieo en Java (The 
first investigations on mosaic disease in Java.) Rev. Indus. 
Agne Tueuinan 11 • 121-123, 1920. 

A review of the work of Kobus and Wilbrink and Ledoboer. 

Enfermedades de la cana de azucar en Tucum&n. (Diseases 
of sugar cane in Tueum&n.) Rev. Indus Agrie. Tucum&n 
13(1-2): 1-46,1922. (Reprinted: id. 16(7-8) : 103-111,1925. 
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Estaci«m Expt. Tucuman Bol. No. 1, 21 p., 1924. Eev. Appl. 
Mycol 2:S88-.S40, 4(6):378, 1925.) 

The author dcscribob sugar-cane mosaiCi which was found in aU 
8U8ceptil)le varietieB cultivated in Argentine. The nature of the dis- 
cn8(‘ ifl unknown. Tt mny be transmitted artificially, but the natural 
vectors are insects. Diseased canes always produce diseased plants; 
there is no possible cure at this time. Boguing as a moans for eradica¬ 
tion resulted in a failure, the only advisable method up to the present 
is tlio selection of healthy canes for planting. 

La traDsmiKion del iiiosaieo. (The traiismissiou of mosaic.) 
Sugfar 25: 684, 1923. (Rev. Indus. Agric. Tueumfin 13(7-8): 
129-131, 1923 Rev. Appl. Mycol. 3:367-368, 1924) 

A review of the work of Brandes and others on insect transmission. 

La dcsinfcccidn dc la cafia i)or la calefaccion. (Sugai^cane 
disinfoction by heat.) Rev. Indus. Agric. Tucuman 13(11- 
12): 205 -206, 1923. 

This paper gives the results of attempts to control mosaic by treat¬ 
ment with hot water. The results were negative. 

El mosaieo de la cafia de axucar. (The mosaic of sugar cane.) 
Rev. Indus. Agric. Tucuman 14(1-2): 6-8, 1923 (Rev. Appl. 
Mycol. 3:485,1924.) 

A popular discussion of the subject. 

El mosaieo o eiifcrmcdad dc* las rayas amarillas de la cana. 
(Mosaic or yellow stripe disease of the sugar cane.) Rev. 
Indus Agric. Tucuman 16(7-8): 103-111, 1925. (Rev. Agric. 
Com. & Trab. (^iba 8(l):2;i-29, 1926.1 

A popular discussion of the mosaic including information on vectors 
and method of control. 

La desiufeecion de la caiia. (Sugar cane disinfection.) Sugar 
27(1): 53, 1925. 

A popular review of Dr. Wilbrink’s hot-water treatment of eane. 

Encrespamiento de las hojas de la remolacha azucarera. (Leaf 
curl of the sugar beet.) Rev. Indus. Agric. Tucum4n 16(3-4) : 
39-46, 1925. 

Sugar beets of Argentine are attacked a disease called ^^Eneree- 
pamiento” whieh is different from enrly top. It ie eaxried by a leaf- 
hopper, ActTaicgdUia soapiilRoIiafflk 
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The curly top of suj^ar beet in Argentine Phytopathology 17 
(6) 407-408, 1927 

Agallia siicUcolhs Stal. transmits the disease. 

Las uianelias blaneas ile las hojas de la eafia. (The white spots 
Ox the sugar cane leaves) Rev. Indus. Agrie. Tucuman 17: 
2f)0 2G1, 1927 (Louisian i Planter & Sugar Manuf. 80:263- 
2o4 192h) 

El ciieiesj)amieiito di las liojus <le la reinolaelia > el insoeto 
trasnii »or (The euiling of the leaves of the beet and tlie 
inseet vector) Rev Lid Agrie Tueuinan 18(5 6) : 61-66, 
1927. 

Fopolar discu&a i* 

Apuntes sobrc cl mosaico de la caha de azucar. (Notes on 
mosaic of sugar eane ) llev. Indus. Agrie. Tucuman 18 
11-12) 205-209, 192S. (Rev AppI Myeol. 7 743, 1928 ) 
A disci Bsion of varieties not completely immime to mosaic. 

Departaiiierito de Rotaniea y Patologia Vegetal. (Department 
of Botany and Plant Pathology.) Rev. Indus. Agnc. Tucu- 
man 18(9-10) 172-174, 1928. (Rev. Appl. Mycol. 7:562, 
1928 ) 

Notes on different virus diseases of economic plants. Mosaic is 
the only important disease. Given the results of tests of P. O. J. 2725. 

La clorosis de la cdua leeien brotada. (Chlorosis of reeently 
sprouted eane ) Rev Indus Agnc. Tucum&n 19(7-8): 214- 

215, 1929. 

El cultivo y las jilagas del tabaco (The cultivation and plag¬ 
ues of tobaeeo ) Rev Indus. Agrie. Tueum&n 19(7-8) : 216- 

216, 1929.) 

A brief note. 

Las plantaciones de cana sin mosaieo en Tucuman. (The cane 
plantations free from mosaic in Tucuin&u). Rev. Ind. Agrie. 
Tuenmdn 21:126-127, 1931. 

Report of the negative results obtained in Argentine the roguing 
method for eradleation of sogar-eane mosaic 



144 THE J0T7BNAL OF AGRICULTURE OF THE ITNIVER8ITT OF P. R. 

Fawcett, H[oward] 8[axiind] 

New symptoms of psorosis, indicating a virus disease of citrus. 
Phytopathology (Abstract) 23(11): 390, 1933. 

Account of record of the observatienB made by the author of this 
disease. Transmission by budding and by root cuttings was success* 
fuL He also suggests that two other citrus diseases, leprosb and ring 
blotch, with symptoms on older leaves of the same general nature 
should bo investigated as to the possibility of their virus origin. 

New inionuHtioii on psorosis or scaly bark of citrus. Talifomia 
Citrograph 18(12): 3126, 1933. 

Additional data m regard to the new virus disease studied by the 
author. 

Fenne, 8. B. 

Fiehl studies of tiie niigspot disease of Burley tobacco in l^sh 
ingtoii County, Virginia. Phytopatliology 21(9) : 891-899, 
1931. 

Steam sterilization of soil did not prevent the disease. The stick 
(Icrhfstna allrmifoha) and sweet clover {MtUloius alba) are 
natural hosts. 

Ferdinandsen, C[arl Christian Frederik], Bostrup 8[ofie] & Bavn, 
F[rederik] K[olpin] 

Oversigt ov(T Laudbrugsplanterncb S,/gdoinme i 1917 (Report 
on l)js<*ases» and pests in farm crops in 1917.) Denmark. 
Tidskr. Plantev. Laudbr. 25:314-340, 1918. 

The authors mentioned 65> plant diseases in the report, among which 
inohnir disease on heets e«aused a loss of 30 per cent of the crop and 
potato leaf roll was listed as very conspicuous. 

Ferguson, John H. 

The jiai’ticlc si/c of biological units. Jouru. Phys Chem. 36 
(12): 2849 2861, 1932 (Rev. Appl Mycol. 12:308, 1933.) 

A rcvievv. 

Femow, Karl H[ennaxm] 

Spindling tuber or marginal leaf-roll. Phytopathology (Abs¬ 
tract) 13(1) : 40. 1923. 

A new host for potato mosaic {Nicandra physaloides) Phyto¬ 
pathology (Abstract) 13(1): 40-41, 1923. 

Interspecific transmission of mosaic diseases of plants. Cornell 
Uniy. Agric. Expt. Sta. Memoir 9fr: 3-34, 1925. 
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The author gives the results of a large number of oross-lnoenlatlnR 
experiments. He says—review of the literature discloses alas 
the fact that most authors have omitted consideration of a factor here 
shown to be important, namely, the identity of the mosaic eonoemed.” 

Potato growing in Bormuda. Amor. Potato Jonm. 8(6): 160- 
153, 1931. 

Ijcaf-roll potato plants give no yield in Bermuda. 

__ ft Black, L. M. 

Yellow (hvarf in New York State. Ainer. Potato Jouru. 9(7): 
116-117, 1932. 

The disoaso has been known since 1017, severe in recent years. 
The severity appears to be correlated with dry weather and high, 
temperature. 

A partially iiiaHked inoKaie of potatoes. Amer. Potato Journ. 
10(12): 235-245, 1933. 

Beport of results of expedmental work, given in tabular fonuy 
followed by a discussion of its interpretation. 

Ferrari^, T[eodoro] 

Pee<*h yellowH, ]>eacli rosette o rarriciamento del pesco in 
pieinonte. Curiaiiio le Piante. Torino 6:101-114, 1928. 

Fife, J. M. 

A method of artificial feeding tlie sugar-beet leafhopper. Sci¬ 
ence n.s. 76(1938) : 465-466, 1932. 

A description of the method. 

Figueroa, C[arlo8j A[rturo] 

The mottling disease of cane and the sugar production of 
Porto Rico. Journ. Dept. Agrie. Porto Rico 3(4); 35-43, 
1919. 

A statistical study to determine the extent of the losses, 

Filho, A. F. 0. 

O combato contra o “Mosaico” de canna de assucar. (The 
fight against the ^‘mosaic*’ of sugar cane.) Brazil Agrie. 
12:65-70, 1927. 

Finch, A[lton] H., ft Kinnison, A[llen] F[i8her] 

Pecan rosette: soil, chemical and physiological studies. Ari¬ 
zona Agrie. Expt. Sta. Tech. Bull. 47:407-442, 1933. 

According to the authors’ statement pecan rosette has been in Aii- 
lona for o\ei twenty years, and caused the abandonment of the or¬ 
chards in several counties. They present a fully detailed account of 
their study of this disturbance. 
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Findley, W. M. 

Potato golden wondor and virus diseases. Gard. Chron. 77 
(1992): 154, 1925. 

Brief popular notes. 

Fisher, C[ecil] E[me8t] Cflande] 

Cause of the spike disease of sandal (Smialum album). Indian 
Forester 44:570-575, 1918. 

The author adheres to the idea of infectious nature of the disease 
in opposition to the autogenetic theory in support of Coleman state¬ 
ments. Tt is suggested that the diseaso 'was introduced by American 
missionaries on Lantana Camara which suffers from a disease whose 
agent is ultra-microscopic and carried by sucking insects. 

Fletcher, T[hoina8] B[ainbrigge] 

Report of tiu* Iiuporial Entomologist. Agric. Inst. Pusa (^dia) 
S(*i. Il|>t. 1026-27:56-67, 1928. (Rev. Appl. Ent. Ser. A. 
16:357-:i58, 1928.) 

Flexner, S[imon] 

Flonio ])ro])l(*uis in infection and its control. Science n.B. 86: 
685-702, 1912. 

Believes that tobacco mosaic is caused hj ultra-mieroseopie erganiani 
or filterable 'viruses. 

Foes, [Edmond] E[tienne] 

La maludic de 1’ eiiroulement des feuilles dc Pomme de terre 
dans Ic conton d’ Orchis nord. (The potato leaf-roll disease 
in the North Orchis District.) Bull. Soc. Path. Veg. Prance 
1:42-48, 1914. 

_, & Ferret, Claude 

Maladies dan Pomme de terre (Potato diseases.) Vie. Agric. 
et Rurnle 8(5): 129-134, 1914. 

Quelques causes de degenercscence chez la pomme de terre. 
(Some causes of degeneration of the potato.) Joum. Soc. 
Nationale Ilort. (France) 21:204-207, 1920. 

A description of leaf-roll and mosaie and a diaeuision of a paper 
Emile Schribauz. 

Quelques causes de d^g^n6rescence chez la pomme de terre. 
(Some causes of degeneration in the potato.) Compt. Rend. 
Ac{id. Agr. France 1920:398-407, 1920. 
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La necrose du liber de la tige de Pommc de torre atteinte de 
la inaladie de 1’ eurouiement. (Stem necrosis in potatoes 
affected with leaf roll.) ("ompte Kend. Acad. Sei. (Paris) 
170(22): 1336-1339, 1920. 

La degenereseeuee de la Poinme de terre. (Degeneration of the 
potato.) Journ. Agrie. Pi act. 33:27r>-279, 326-329, 344-346, 
365-367, 1920. 

La maladie de V eurouiement de la iiomme de terre. (The leaf 
roll disease of potato.) Ann. Epiphytes 7:281-287, 1921. 
This paper gives the resaits of microchemieal studies on phloem 
necrosiB. 

Biiroulein(‘iit et leptoiieerose. (Lc‘af-roll and leptoneerosis.) 
Bull. Soe. Path. Yef». (Pranee) 8*148-149, 1921. 

Les relations entre lejitoneerose et T enronlement. (Relations 
between leptoneerosis and leaf-roll.) Bull. Soe. Path. Veg. 
(Pranee) 8(1): 25-29, 1921. 

A rfisumd of Qnanjer’s studies. 

Maladies a virus filtraiits. -Mosaique. (Filterable viiois dis¬ 
eases.—Mosaic.) Rev. of (1) Butler, Edwin eTohn. Some 
eliaraeteristies of the virus diseases of plants. Sei. Prog. 17: 
416-431, 1923. (2) Diekson, Bertram Thomas. Studies 

eoiieerning mosaic diseases. MacDonald Agrie. Coll. Tecli. 
Bull. 2, 125 p. 1922. (3) Nelson, Ray. The occurrence of 

protozoa in ])larits affected with mosaic and related diseases. 
Michigan Arric. Exjd. Sta. Tech. Bull. 68, 28 p. 1922.) Rev. 
Path. Veg. et Entom, Agrie. 10:88-93, 1923. 

This paper is a review of papers by Butler, Diekson and Ndson as 
mentioned above and a discussion of the enqrmatic. and paiagito 
theories. « 

Les maladies k virus ehez les vegetaux. (Virus diseases of 
plants.) Rev. Path. Compa. 26(272): 241-256, 1925; 26(298): 
39-73, 1926. 

Folsom, Donald 

Potato mosaic. Maine Agrie. Expt. Sta. Bull. 292:157-184, 
1920. 
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Description and comment on effects of the disease. A stodj of 
methods of transmission and control. 

_, ft Schtiltz, E[iig«ne] S[chnlts] 

Potato loaf roll. Maiue Agric. Expt. Sta. Bull. 297 :37—52, 
1921. 

Describes the disease and diseusses methods of transmission and 
control. 

Potato spindle tuber. Maine Agrie. Expt. Sta. Bull. 312 :21-44, 
19211. 

Gives general dibcnssion of the disease which is carried in the 
juice containing ])artB of the plant and is transmitted by Aphis. 
Gives recommendations for its control by seed ejection, rogoing and 
isolation. 

_, & Schultz, E[ugene] 8[chultz] 

The iniportaiKM* and natural spread of potato degeneration dis¬ 
eases. Maine Agric. Expt. iSta. Bull. 316, 28 p., 1924. 

Givos the effects of those diseases on yield, based on experimental 
Cold studies. 

Advaiiees in the study of virus diseases of Irish potatoes in 
1928. Potato Ass n. Arner. Proe. 10th Ann. Meeting p. 39- 
42, 1924. 

A popular discussion of the subject. 

Experiments and observations in Maine, 1924. Potato News 
Bull. 1:316-317, 1924. 

Rugose mosaic reduced the yield five times more than mild mosaic. 
Witches’ broom was reported from Maine and transmitted experi¬ 
mentally. 

-, & Schultz, E[ug6ne] B[chultz] 

Methods of eondueting the seed jdot and its importance in po¬ 
tato improvement work. Potato Ass’n Amer. Proc. 12th Ann. 
Meeting, 1925. 

A popular discuaiion. 

-- ft .. 

Methods to be observed to prevent spread of virus diseases in 
potatoes grown from seed stock. Potato Ass’n Amer. Proo. 
1925 Ann. Meeting 11:20-26, 1926. 

/ Popular. 
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Vims diseases of the potato. Quebec Soe. for Prot. of Plants 
18th Ann. Rpt. 18:14-29, 1926. 

A popular review of the subject. 

-Schultz, E[ugene] 8[chultz], & Bonde, B[eiii 0 r] 

Potato degeneration diseases. Natural spread and effect upon 
yield. Maine Agrie. Expt. Sta. Bull. 331:57-112, 1926. 

This paper gives much valuable data concerning the effect of these 
diseases on yield and on the bpreading of diseases. 

Uniformity of nomenclature for the viruses of Soltnium lubero- 
yum. Phytopathology 17(11): 161-165, 1927. (Maine Agrie. 
Expt. Sta. Bull 342 (Abstract) p. 234-2:15, 1927.) 

The author discusses tlie desirability of a uniform system of naming 
viruses. 

Net-necrosis versus sterri-einl browning in Aroostook potatoes. 
A ler. I^otato Journ. 7(9): 251-256, 1930. 

The author discusses these diseases with reference to regions in 
which the potatoes are grown and varietal suse^tibility. 

Virus diseases of the potato. Potato Ass^n Amer. 17th Ann. 
Meeting IVoc. 1930:83-101, 134^-140, 1931. 

A review of the recent literature (1928-1930) on the potato virus 
diseases is given. Considerations are given under different aspects. 

Why potatoes run out. New Hampshire Hort. Soc. Ann. Rpt. 
19:90-98, 1931. 

Popular account of the subject. 

Potato virus diseases in 19.31. Amer. Potato Journ. 9:17:1-181. 
1932. 

A review of the subject for the year. 

Growing seed potatoes under an &ster cloth cage. Amer. Po¬ 
tato Journ. March, 1934. 

Description and details of an experiment conducted by the author 
to avoid spread of virus diseases. 

Fonteneichnor, F[raiii] 

Die mosaikkraiikheit des Manioks. (The mosaic disease of 
Maniocs.) Tropenflanzer 35: .349-3*50, 1932. 

A reeoxd. 
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Fortun Marlines, Gtonsalo ft Bruner, Stephen 0[ole] 

Irivcstiiraciones sobre la enfermedad del mosaico o rayas amari- 
lias (ie la eana de a/iicar. (Investigations on mosaic or yel¬ 
low stripe disease of sugar cane ) Rev. Agric. Com. ft Trab. 
(^iba 3 441-445, 1921. 

The reeults of a field teat with 52 varietlei of cane to detenniao 
resistance and susceptibility. 

El inoscueo o ra>as aiiidnllas de la eana de aziiear (The mosaic 
or >(‘llow stripe of sugar eaiie Rev Agrie. Com & Trab. 
(^iba 6(1) 4-8 1924 

/ Cual es el ongeii del mati/ado en (’uba^ (What ib the origin 
of mottling m Cuba f) Rev Azucarera (Argentina) N^S74. 
1089, 1924 ^ 

Foster, A[rthur] C[rawford] 

“(^urC’ and its cure Nat Potato Soe. Ann. Rpt. pp 25-29, 
1905 

Fracanzani, G. A. 

Alosaieatura del Tabaeo. (Tobacco mosaic) Boll. Teen. R. 1st. 
Spernn, (^olt Tabacchi “Leonardo Angcloni” Scafati (Ba- 
l(‘iiio) 29(4) 244-247, 19d3 (Gioriiale di Agric. Domenica 
(Ital.v) 10(1) 5, 1923) 

Description of the disease and his experunents in Salerno, Italy, 
were it appears very serious. Ho reports his attempts to control the 
disease with injections of ferrous sulphate, which seems to be sno* 
ressful. 

Fracker, SCtanley] B[lack] 

Varietal sust*pittibilit.\ to faKi* blossom in cranberries. Phyto- 
jmlboloKj 10 17M75. 1920. 

A bnef ducusaion of the snbject. 

Frank, A. B. 

Erne iieue Kdrtoffelkrdukheit ? (Is a new potato disease T) 
Centralb. Bakt. II 3 403-408, 1897. 

Refers to the curl disease of potatoes. 

Bemcrkungeii uber die Elrauselkrankheit und verwandte stau- 
denkrankheiten der Kartoffeln. (Observation of the dise as e 
of potatoes and related diseases of the stem.) Centralb. 
.Bakt. n. 4:683-687, 1898. 
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Frank, Arthur 

Mosaio, a seriona disease of potatoes. Western Washington 
Expt. Sta. Bi Mo. BuU. 10:64, 1922. 

A record of the oeearrenoe of the dieeaae in Washington. 

Selettioii of disease-freo berry plants. Western Washington 
Expt. Sta. Bi Mo. Bull. 10:110-111, 1923. 

Becord of four virus diseases. 


Uiseasos and insert jiests of raspberries and their control. 
Western Washington Expt. Sta. Bi Mo. Bull. 11:79-81, 1923. 


hearts regarding the niosaie disease (f raspberry and loganberry 
in Western Washington. Western Wasliingtoii Ex])t. Sta. Bi 
Mo. Bull. 12(2) :4S-51, 1924. 

A popular diBcussion of the subject. 


1924 information on M'iiiter injury, mosaic and other diseases of 
rdspb(‘rries in West<Tii Washington. Washington State Hort 
Ass'll. JVoe. 20:12h-i:iri, 1924. 

A popular discuBsion of the subject. 

Franklin, H[enry] J[ames] 

False blossom. Wiseonsiii State t.ranberry Growers' Ass’n. 
Meeting 41:10-17, 1928. 


Massaelmsetts Agrie. Expt. Sta. Ann. Rpt. for the Fiscal Year 
ending Nov. 30, 1930. (Bull. 260). pp. 345-346, 1930. 

Beport cranberry false blossom. 

Freeman, E[dward] M[oziroe] 

Report of the Division of Plant Pathology and Botany. Min¬ 
nesota Agric. Expt. Sta. Rpt. 1920:51-53, 1920. 

_., ft Leach, J[i]lian] G[ilbert] 

Report of the Division of Plant Pathology and Botany. Min¬ 
nesota Agrie. Expt. Sta. Rpt. 1921:74, 1921. 

Freeman, W[illiam] G[eorge] 

Sugar cane mosaic. Trinidad & Tobago. Administration Be¬ 
port of the Director of Agrie. 1922, 12 p., 1923. 
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Administration Report of the Director of Agriculture of the 
Department of Agric. Trinidad & Tobago, 1921, 12 p., 1922. 
(Rev. Appl. Mycol. 2:394, 1923.) 

Befers to campaign for the eradication of moaaic. 

Freiberg, 0[eorge] W[illiam] 

Studies ill the niosaie disease of plants. Missouri Bot. Gard. 
Ann. Rpt. 4(2); 175-232, 1917. 

A lengthy paper giving results of microehemieal studies to deter¬ 
mine difference in chemical elements in diseased and healthy plants. 
Also studies on physiological relations, plot experiments, tempera¬ 
ture, moisture and light relations, methods of transmission and a dis¬ 
cussion of recent investigations. 

Froige, F[riedrich] W. ^ 

Cane diseases and plagues in Brazil. Mosaic, sereh. iliau dis¬ 
ease and gniiiinosis are the most jwevalent.—low yields at¬ 
tributed largely to losses caused by these agents. Facts 
About Sugar 26(24): 613-614, 1930. 

A poptilnr discussion of cane diseases in Brazil. 

FreLtag, Julius H., & Severin, H[enr 7 ] H[emian] P[aul] 

List of ornamental flowering planta ex])erinieiitally infected 
with eurly top. U.K.D.A. Plant Diseaae Reporter 17(1): 
2-5, 19;W. 

ExporiineiitH of truiiHutwsion of eurlj-top iliBpaBe of bu|{ht beet by 
the leafIioj)]ipr KutcHix tenelta. It wa* tried on 90 qweies of ona* 
mental doweriuK pliints which indnde 72 genera and 23 familiee. A 
list of the urtiflrinily infected plantM in ineertetl. 

Vroberville^ L. F. de 

Degeneration of the Uba (.lane. South Africa Sugar Joum. 
7:30:J-.m5. 1923. 

Fromme^ F[red] D[eiitoii] 

Diseaaes of cereal and forage crops in the United States in 
1920. U. S. 1). A. Br. Plant Iiidua. Plant Disease Bull. sup. 
16:173, 1921. 

--, Wingard, 8[amuel] A[iidrew], ft Priode Orarl] 

N[od] 

Bing spot of tobacco; an infectiouH diaeaHe of unknown cause. 
Phytopathology 17(5): 321-328, 1927. 

A desnlption of the diseased plants and the nsnlts of Infsetton ex* 
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Fnkano, Hirosbi 

EfFectH of tobacco mosaic npon the growth of Bae. aroideae Towns¬ 
end the cause of tobacco hollow stalk. Biilteno Sole. Fajntl. 
Terknlt. Kjusn Imp. Thiiv. Fnkuoka, Japan 4(1): 45-61, 
1930. 

(A Japanebo paper nvith English snmmaTy.) The Jniee from mo* 
saie plants was passed through a Berkefeld fflter and put in Osapd^’i 
solution. It accelerated the growth of the bacteria. 

Fukuflhi, Teikichi 

(On tlio TiioHaie of tobaec'o.) Jouni. Plant Prot. 14(4): 217-282, 
(5)269^276, (6)388-389, (7)885-892, 1929. 

The author giveu a review of the literature, describes the symp* 
toms and the pathological anatomy, gives the host range and the na¬ 
ture of the virus. 

(On the eanse of the tobacco inoHaic disease.) Agric. Hort. 
4(11): 1278-1288, 1929 
A review of the subject. 

Effects of certain alkaloids, glucosides and otlier substances 
npon the infectivity of the mosaic tobaccv juice. Trans. Sap¬ 
poro Nat. Hist. Soc. 11(2): 59-69, 1930. (A Japanese paper 
with English smnmary.) 

The author gives the results of a series of experiments which dem¬ 
onstrate that tobacco virus is very resistant to many chemicals. 

Aster yellows? in Japan. Agric. & Ilort. 6:577-584, 1930. 

No parasitic organism accounting for the disease has been found. 

On th<* mosaic disease of broad beans. Journ. Plant Protect. 
17(11): 707-712, 1980. (12): 779-784, 1931. 

The author discusses the host range, jermptom, etiology and tram- 
mission of the disease. 

(On the modes of trainnission of the mosaic disease of tobacco.) 
Journ. Sapj)oro Soc. Agr. & For. 22(102): 805-820, 1931. 

The author discusses the methods of transmission and says that the 
virus was obtained in 25 out of 80 padiages of commercial tobaeeo. 

On the intracellular bodies associated with the dwarf disease 
of rice plant. Trans. Sapporo. Nat., Hist. Soc. 12(1): 35-41, 
1981. 
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A contribution to our knowle(l|?c of mi us diseases of plants in 
Japan Tians Sappoio Nat Hist Soe 12(2-3) 130-141, 
1932 

A ifpneril review of the mtub diseases m Japan There are 71 
species, indudoti m 'll genera and ]*> familioh The new ones are 
Pnmvla obconua, F dentxcviata, Crotdlana juneea. Ins pwmla, and 
7 ieotonum, carnation and lilies 

On SOUK pio])(Tti(s of the tobacco mosaic virus Japan Journ 
Dot 6(3) 381-392, 1933. 

A review of this phase of the subiect and the results of the author’s 
recent studies Tobacco mosaic virus was absorbed by kaolin and 
aluminia The virus was most virulent at Ph 4-7 

Tiaiisnussion oi tlu \nus tiitough tin eggs of an msict vectoi 
Pto< impellal \(ad 9(s) 4^7-460, 19H 

The author demonstrated that the vims of the dwarf disease of 
nee could bo transmitted by Nephotettsx aptoolts hatched from eggs 
of Miulcnt pirent, without the }oung feeding on diseased planta 
This iH the first record of transmission through the eggs 

FuUer, C. 

Mcalu \aii<gat]oii Fust iti]ioit (lOvcrniiKut Entomologist 
Natal 1899 1900 IT 19 1901 

Tins IS tlu first record d(scribing stioak distsse of sugar cane 

Fulmek, L[eopold] 

Felai goiiK n - Krause Ikranklu it (IVlaigonium - Fui 1 disease ) 
(bstcii (laitciiAitg 12 112-ir) 1917 

-, & Stiff, A[nton] 

Ucbci im Jalirc 1920 oiscbicueue bcmeikensYveite Mitteilungen 
aut dem (iebiete dci tieiischcn und pflanzlichen Feiden der 
KaitoffelpflauA (Note woith> contributions published dur¬ 
ing 1920 to the stud> of insect and vegetable pests of the 
potato ) (Vntralblatt fur Bakt, Abst 2 Lief 64 (20-24); 
492-')29 1921 

Funaoka, S[eig8] 

Beitrage /ur Kenntnis der Anatomic panaschiertei Blatter. 
(Contribution to the knowledge of the anatomy of variegated 
leaves) Biol Zentralbl 44 343-384, 1924 
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Oadd, C[aleb] H[erbert] 

Observations on the plot of plantains affected by the bunoby 
toj) disease at Paradeniya. Ceylon Dept. Agric. Yearbook 
1925:3ft-37, 1927. 

A record of testmg varietlei. None of them are reiistaiit. 

Bunchy top disease of ]>lantains. Trop. Agrie. (Ceylon) 66(1); 
3-9. 1926. 

A general diflcuasion and geogniphioal distribution. 

Oaget, J. 

[ja degeiiereseeiiee des pomnies de terre. (Degeneration of po¬ 
tatoes.) Journ. Agrie. Praet. 36:316-318, 1921. 

The author discusses the relation of insects to the disease and tha 
difficulty of eliminating them. 

Oandia Gdrdova, Bam6n 

La enfermedad de la cafia. (The disease of sugar cane.) Eev. 
Agrie. Puerto Kieo. 3(1): 63, 1919. 

Popular account discussing the occurrence of the disease in Puerto 
Bico. 

Oarbowski, L[ndwik] 

Choroby virusove Zieinuiakow w okresie 1928-1932. (Virus 
diseases of potato(*s during the period from 1928 to 1932.) 
Praee Wydz. (^hrol) Koslin Panstw. Inst. Naukow, Gospod. 
Wiejsk. w By<lgoszey (Trans. Phytopath. Sect. State Inst. 
Agrie. Sei. in Bydgoszefi), 13:t'l-136, 1933. 

The uutlior divides this article in two parts. Part I is a reriow of 
the more recent developments in the study of potato degeneratioBi 
analyzing the two tendenciosi one towards the virus principle and ihs 
other towards physiological causes. In the second part lie presents 
a very comprehensive, detailed and tabulated account of his field ob¬ 
servations of potato varieties from Poland, (Germany, England and 
Holland. 

Oarcke 

Zur Blattrollkrankheit. (Leaf-roll disease.) Die Kranke Pflanze. 
3:41-42, 1926. 

Oard, M[eddrlc] 

Sur la ehlorose de uoyer eultive. ((^hlorosis of cultivated 
walnut.) Rev. Path. Veg. & Ent. Agric. 3:264-266, 1926. 

Gardner, Blax W[illiam,] ft Kradrick, James B[lair] 

Soybean mosaic. Journ. Agric. Res. 22(2): 111-114, 1921. 
Original description and results of inoculation experiments. 
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.. A- 

Turnip mosaic. Joiim Agric. Res. 22(3): 123-124, 1921. 

Original description and results of inoculation experiments. 

.. A- 

Overwintering of tomato mosaic. Bot. Gaz. 78(6)469-485, 1922. 
(Phytopathology (Abstract) 12(1): 15, 41-42, 1922.) 

Evidence indicating that the disease overwinters in several species 
of Phyaalia. 

.A.. 

Tomato mosaic. Indiana Agric. Expt. Rta. Bull. 261, 24 p., 1922 
Gives history, distribution, losses, susceptibility, related plants, symp- 
toms and spread. 

-. ft- 

Field control of tomato mosaic. Phytopathology 18(8)5672- 
375, 1923. 

Gives results of control of the disease by the eradication of virus 
carrying weeds PhysdUs mtbolahrata and Solamim oarolinen»$ are 
the most important. 

- -. A- 

Potato leaf-roll in Indiana. Indiana Agric. Expt. Sta. Bull. 
284, 23 p., 1924. 

Gives the results of yields based on experimental plantings. Also 
discusses spread, immune varieties and methods of control. 

Department of botany report Indiana Agric. Expt. Sta. Ann. 
Rpt 1924-13-20, 1924. 

Reports that ]Kitnto leaf roll reduced yield from 38 to 60 per cent. 
Also ne^ evidence has been obtained that a very destructive streak 
(in inter blight 1 of tomatoes is a severe manifestation of mosaic. 

Hyperplastic crushing of the tracheal tubes in mosaic tomato 
stem. Phytojiathology 15(12): 759-762, 1925. 

A very interesting paper on histological studies. 

Necrosis, hyperplasia and adhesions in mosaic tomato fruits. 
Joum. Agric. Res. 80(9): 871-888, 1925. 

A very interesting paper on histological studies. 

Indiana plant diseases, 1925. Indiana Acad. Sci. Proc. 86 
(1926): 231-247, 1927. 

Notes on virus diseases of bean, Trifohum arvenais, 7. avhierra- 
newm, 7. inoaimatym, 7. rcsapinafiim, cow-pea, eggplant, pepper, to- 
odito and vdvet besa. 
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_ , A Kendriok, James B[lair] 

Potatoes.—A virus disease menace to tomatoes. Hoosier HorL 
9(1^: 5-16, 1927. 

A popnlar diacuaBion. 


Potato mosaic and leaf-roll: Spread and effect on yield. 
Trans. Indiana Hort. Soe. p. 158-168, 1928. 

Tbia paper givea valuable data baaed on field atadiea. 

Ckttes, B. B[iiggle8] 

Ultraiuicroseopie organisms of filterable viruses. Nature 11 
(2950): 692, 1926. 

Oaylord, F[ay] C[laude,] A Gregory C[liarle8] T[ninia]i] 

More and better potatoes. Indiana Agrie. Expt. Sta. Bull. 88, 
24 p., rev., 1923. 

Geerts, J[ohamies] M[ariniu] 

1 et optreden van Strepeiiziekte in den westmoeson van 1923- 
1924. (The oeeurreuee of 8trii>e disease in the west monsoon 
of 1923-1924.) Areli. Java Suikerind. 46:1295-1331, 1924. 
(Rev. Appl. Myeol. 4:244-245, 1925. Pacts About Sugar 
20(2); 34, 1925.) 

ThiH iH n (liHPUHHioii of tho »tatuB of thi* niosiiie (not strijip) of sugar 
cane in Java at the present time. The paper contains much statis¬ 
tical data. 

Gorts, O[tto Daniel] 

Makrokenieska agghivileprof a blad. (Macrochemical test ot 
leaves.) Bot. Not. 1917:1-35. (Zeitschr. Pfiamenk. 29:51- 
52, 1919.) 

Ghesqniere, J[eaii] 

Sur la “mycosphaerellose” des Feuilles du manioe. (On my- 
cosphaerellosis of cassava leaves.) Bull. Inst.' Boy. Colon. 
Beige 3(1): 160-178, 1932. 

In a foot note to this paper the author states that the carrier of 
mosaic is an Alonrodldp —Bernina mosaieiveeto n. sp. 

Obimpn, V. 

Bolile cu vims ale Tutunului. (Vims diseases of tobacco.) 
'Bnl. Gultivarei si Fermentarei Tntumului. Bucarest 21(2): 
163-214, 1932. 
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Detailed account of the author’s field obeerrations baaed on eon- 
trolled exporimentB of four virus diseases of tobacco oeeurring in 
Bumania. These are: mottled mosaic, ring spot, veinbanding and 
spot mosaic. A bibliography of 120 titles is appended. The author 
also considers his inoculation experiments and cytological studies of 
diseased tobacco plants. 

Afectuinile patologice si inamicii Tutunului din Romania in 

1932. (Pathological troubles and pests of tobacco in Buma¬ 
nia during 1932.) Bull. Oultivarei si Fermcntarei Tutunului, 
Bucarcst. 21(4): 9, 1932. 

Notes on virus diseases of tobacco occurring in Rumania. 

Sur Ics maladies a virus de quelquos Solanees. (On the virus 
diseases of some Solaiiaeeae.) C’onipt. Bend. Soc. BioV«112 
(11): 1113-1115, 1933. 

List and description of some Solanaceous plants which have been 
found ulTocted ^vith virus diseases in Bumania, description and elas- 
sification of the diseases. 

Qiddings, N[ahum] J[ame8,] AUardi H[arr 7 ] A[rddl] & Hite, 
B[ert] H[olmes] 

Inactivation of the tobaceo-mosaie virus by high preassures. 
Phyto])atliology 19(^): 749-750, 1929. (Rev. Appl. Mycol. 9 
(2): 138, 1930.) 

No infection occurred with juice subjected to a pressure of 180,000 
pounds. The enzyme zymase was inactivated at a lower pressure. 

Qigante, B[oberto] 

Rieerelu* i)reliiiiinari sopra un' alterazione non parassitaria delle 
olive. (Preliminary researches on a disorder not parasitic 
of the olive.) Rcndie. R. Aecad. Lincei. 17, 6(1): 99-103, 

1933. 

aUbert, A[lfred] H[oney] 

Correlation of foliage degeneration diseases of the Irish potato 
with variations of the tuber and sprout. Joum. Agric. Res. 
26(6): 255-266, 1923. 

Gives the results of studies whereby the author was able to cor¬ 
relate symptoms of certain diseased on certain varieties. 

Spindle tuber and giant hill. Potato News Bull. 1:291-292, 
1924. 

These two disesses are definitely reeogniied. 
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Studies on spindle tuber of potato. Potato Ass’n. Amer. Proc. 
1924 Ann. Meeting 11 :101-102, 1925. 

A popular discufision of the subject. 

“(iiaiit hill" potatoes a dangerous source of seed: A new 
phase of spindle tuber. Vermont Agric. Expt. St a. Bull. 246| 
16 p., 1925 

This paper gives symptoms and method of control. 

Net-iiecrosis of the jiotato. IMiytopiitliology 17(8) : 555-561, 
1927. 

Se\erul types oi necrosis are found in potatoes .One is definite 
associated vrith leafroU. 

Net necrosis of the jiotalo tuber. Auht ]*ota1o Jourii. 4(8): 

90-92, 1927. 

Popular discussion. 

Production of jiotato tuber necrosis. Science 67(1740): 464r- 
465, 1928. 

The author grew healthy and leafroU pi^'Jitoes in cages. Mysma 
penioae was colonized on diseased plants and then transferred to the 
healthy jilants. When the potatoes wore harvested, the healthy plants 
were found to show phloem necrosis. 

Net-necrosis of Irish potato tubers Phytoiiathology (Abstract) 
19(1): 82, 1929. 

Net-necrosis of Irish jiotato tuber. Vermont Agric. Expt. Sta. 
Bull. 289, 36 p., 1928. (Itev. Appl. Mycol. 9(7) :476, 1930.) 
The author gives a review of the literature, a description of tha 
disease and a very lengthy study of the histology. 

Gilbert, W[illiam] W[illiain8] 

Cucumber mosaic diseases. Phytopathology 6(2): T43-144,1916. 
A brief statement giving the distribution of the disease. 

Cucumber diseases in the Middle West. Phytopathology (Abs¬ 
tract) 6(1): 104-105, 1916. 

Oloyer, W[alter] 0[scar] 

Effect of straw mulch on potato leaf-roll. Phytopathology 
(Abstract) 10(1): 60, 1920. 
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Ooddard, E[me8t] J[ame8,] Magae, OCharles] J., ft OoUard, B. 

Bunchy top in bananas, (12) Queensland Agric. Joum. 24(5): 
424-429, 1925. (Fruit World Australasia 25:519-522, 1925.) 

The diaease is carried by an Aphid, Pewtaionia nigro-nervoio. The 
sieve tubes undergo modifications. 

Biuiehy top in bananas: Final report of investigation com¬ 
mittee. Queensland Agri. Journ. 25(6): 506-510, 1926. 

Bunchy toj) of l)auanas. Joum. Toiuicil Sci. & Indus. Ees. 
(Australia) 2(1): 24-27, 1929. 

The disc^ase attacks all species of bananas and Manila Hemp, but 
has not been found on any plants other than species of Musa. The 
author describes the lymptoms and gives suggestions for its control. 

Virus diseases of plants. Nature 40(1): 1929. 

Virus dis«*ases and their bearing on the cell theory and other 
biological concepts. Proe. Koy. Soe. Queensland 40(1): 2- 
12, 1929. 

Gtold, T[heodore] 8[edgwick] 

Report of Commissioner on peach yellows. Connecticut Board 
of Agrie. See. Rpt. 1896. 

Gives a discussion with special reference to legal regulations. 

Oolding, F. D. 

A veel<jr of leaf eurl of cotton in Southern Nigeria. Empire 
( oltoii (Irowing Rev. 7(2): 120-126, 1930. 

lieports of cxjieriinonta to determine insoct vectors of 'Meaf curl” 
of cotton. It was found an nnidentifield Alevrodid is able to transmit 
leaf curl in cotton. 

Gtoldstein, Bessie 

Cytologieal study of living cells of tobacco plants affected with 

mosaic disease. Bull. Torroy Bot. Club 61(6): 261-273, 1924. 

A study of the living cells of mosaic tobacco plants in which she 
describes the movements of the intracellular bodies. 

A cytologieal study of the leaves and growing points of healthy 
and mosaic tobacco plants. Bull. Torrey Bot. Club 68(8): 
499-599, 1926. 

This paper gives a review of the literature, the symptoms of the 
disease, a discussion of the strains of mosaic, methods of traasmia* 
Sion, qrmptoniless earrieiB, filtration and other properties of the vims^ 
infiuence of environment on symptoms and a very fhorongfa stndj of 
tte hisibloiy and cjMogy of diaeaaed planta. 
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The X bodies iii the cells of dahlia plants affected with mosaic 
disease and d^aif Ibill Toire> l^ot Hiib 64(i): 2^5-293, 
1927 IMi>topatliologv (Abstract) 17(1) 52, 1927 

This paper gives a diBcuBSion of the X bodies found m dahlia. 

Nuclear form as r« lated to tuntional actnities of normal and 
liatholojrical ceils Rot (la 86(4) 3G5 3h3, 1928. 

A discussion of the effects of the disease on the nuclei. 

Goldsworthy, M[arion] G. 

Attempt to iiiltnate the tobacco mosaic virus Phytopathology 
16(11) 873 875, 1«2G 

The author duplicated the work of Olitsky but the \iruB did not 
increase in the culture 

Gk>nti6re, J. F. 

Sur quclques maladies du tabac. (Some tobacco diseases)’ 
Jourii Agric Pi act 64 659-571, 1900 (Itev. Cciitralbl. f. 
HI <. 7 7U 1901 ) 

Gkiot, P[ieter] van der 

(hci Kill der ^ooTIlaamste /nkteii van \wi laidaiipelgewas in 
flava (Sur\c> o1 tin piinopal disease of the potato in 
dava ) Inst Plantcn/icKten Bull 18, 12 j) , 1924, 

Aati ekening o\ei aadappelcidtuui en virus/iektcn in Ned Tndie. 
(J’lans on potato cultuie and virus diseases in Ned India ) 
Tijdsehr Plante ii/iekten 31 167-178, 1925 

Ooseco, A[ndres] P. 

The ti aiismissioii of tlie Fip disease of the sugar cane Sugar 
NeA\s 7(10) 716 739, 1926 

Ctoss, B[obert] W[hitmore] 

Effect o1 euMronment on potato ilegeneration divascs. Ne¬ 
braska Agne Expt Sta Hull 26, 40 p., 1924. 

This IS a \er> thorough discussion of symptoms with reference to 
environments, based on field tests 

-- ft Peltier, Oeo[ge] L[eon] 

Further studies on the effect of environment on potato degenera¬ 
tion diseases Nebraska Agne Exjit Sta. Hull 29, 32 p., 
1925. 

Field studies devoted largely to the influence of elimatie factors o» 
the ^rmptoms of the various diseases. 
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Effects of spindle tnber disease on sprouting. Potato News Bull. 
2 261-262, 264, 1925. 

Disciisod tubors sprout later than healthy tubers. Sometimes the 
diseased tubers fail to produce plants but form tubers from the seed 
piece. 

A simple method of inoculating potatoes with spindle tuber 
disease Phytopathology 16(3): 233, 1926. 

The author’s 'work shows that the disease can be transmitted in 
this manner. The los^ in the next crop was 52 per cent 

Transmission of potato spindle tuber by cutting knives and seed 
jncce contact Phytopathology 16(4): 299-304, 1926. 

This piptr ^i\oa the results uf experiments which indic^ that 
the discMsc may be tiousmittod by cutting knives and by contact with 
freshly cut seed pieces. 

Transmission of potato spindle tuber by grasshoppers. (Locus- 
tidat j Phytopathology 18(5): 445-488, 1928 (Phytopathol- 

(Ahstiact) 18(1) 140 1928 ) 

The author presents cvidcmc that the disease is carried by grasiF 
hoppers Ho bclioes that the importance ot the aphids has been 
over estimated. 

The rate of spread of potato virus diseases in Western Nebraska. 
Joiim Agric Res 39(1): 83-74, 1929. (Rev. Appl. Mycol. 9 
(1) 51 52, 1920) 

This paper gives \cr> interesting field data from field experiments 
with several virus diseases. 

Insect transmission ot jiotato vims diseases Phytopathology 
(Abstract) 20(1) 136 19.10 

Kpindlc tuber and unmoltled curly dwarf were transmitted by grass¬ 
hoppers {Mclanoptvs sp ) flea beetle {Epitrxx oucumens and Syaiena 
elonoata), the t irnish plant bug (Lygva praimsts) and the Colorado 
potato beetle (Leptinoiarse decemltneaia). The spindle tuber was 
trausmittod by the leaf beetle {Diaonycha triangvlarii). 

The symptoms of spindle tuber and unmottled curly dwarf of 
the i)otato. Nebiasku Agrie E\pt. Sta Res Bull. 47, 39 p., 
1930 

The author gives a re^ew of the literature and a discussion of 
symptoms with reference to environment. The symptoms are modified 
in plants grown nndcr glass and tuber symptoms increase under high 
soil moisture content and under high soil temperatures. 
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Infection experiments with spindle tuber unmottled curly 
dwarf of the potato. Nebraska Apfrie. Expt. Sta. Bes. Bull. 
63, 36 p., 1931. 

Field ezpenmentfi and obserrations are diBcnseed by the anther. 
Oounaux, C[laude] B[ernard] 

Mosaic disease of su^ar eaiie in Louisiana Louisiana Planter 
65 209, 1920 

Becommendations for rogumg 

fiiiprar cdiK* test Oeld \Aork Louisiana A^ic Expt Sta. Bull. 
202, 82 p, 1928 (Rev Appl. Myeol. 7 741, 1928) 

A report on varictie«( resistant to mosaic and other diseases. 

Oowdey, C[arlton] G. 

Belationslnp of ms* ets 1o mosan disease of sugar cane. Ja¬ 
maica Dept Agric Ann Kpt 1924-19-20,1924 (Rev. Appl. 
Ent. ser A 12 442-44r), 1924.) 

Grainger, J[ohn] 

An infectious chlorosis of tlic dock {Rvhujl ohiusifolms.) Leeds 
Phil Hoc Scj Sect 1(8) 360, 1928. 

An attempt to culti\ate the Mrns ot tobacco mosaic in viiro 
Leeds Pliil Soc Sci Sect Proc. 2(11:33 Sf), 1929. (Rev. 
Appl. M>col 9:564, 1930.) 

The apjieai'ciiice of bean mosaic in England. Leeds Phil. Soc. 
Sci. Sect Proc. 2(1): 32, 1929. 

The first record of this disease m England. 

_, & Cockerham, Q. 

Some properties of the virus extract of dock mosaic. Leeds 
Phil Soc. Sci. Sect. 2(3): 120-124, 1930. 

I’rucodino of experiment is explained. Although thesi* results did 
not afford conclusive proof that Qie cause of chlorosis m docks is a 
Yinis, they are considered sufficient to lustify the provisional classifica¬ 
tion of this disturbance among this group of diseases. Hvmex obtiuU 
folttu and R. lanceolalus uvere studied and observed. 

_, & Aogood, Edith 

The insect transmission of raspberry mosaic. Leeds PhiL Soe 
Sci. Sect. Proc. 2(4): 183-184, 1931. 

Condnaiou vwe Teaehed bx the anthon as to eapaUUtgr of Agikb 
rvbtphtla in transmitting taepbeny mosaic In Kngland. 
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The movfinent of tobaceo mosau* virus m its host Ann. Appl. 
Bio 20(2) 2)6-257, ITW 

rxtensive work explaining hia experimenta on the inbjeet. 

__ & Heafford, Bachd M. 

Some efTiets ot llie otdiiidtv toliaeeo mosdie upon the develop 
nieiil, 1 andtoiu> ot the liost jilant Proc. Leeds Phil Soc 
Sdtiist Sett 2(9) 406 415, 

Brief Hpoit of till It suits obt lined b\ the authors’ studies of the 
efTcct on the doveloiimenfal mitoniy of tobacco leaf of Johnson’s No. 
1 \iru 8 or 01 dinars tobacco mosaic 

\i!iis diseases «i ]»^aiits Oxtoiel I im I nss 104 ]>, 1914 

A. biiof but scry coni])lctc discussion of our knowledge of virus dis 
018's uj) to date in whuh the author includes methods of work ^ 

Oram, Ernst 

Kail \i koiiltolle le VS iia Hbieiiidles^vge ii ((^aii jiolato leal 
roll l( eon lolled 1)\ iiisjx e tion Aoit Laiidbiug (Topoii 
hagen) 41 416-417 1922 

The authrr uiges ♦he use of locahhos as “sanatom” and the 
p^uticc of rigid inspection 

Foisog nied oalsstielcts iiidflvdedse paa kaitollelous bladiiil- 
lisvge (Potato leal toll inflne iicmmI bv the OTigiu of the 
tubers) Tielsski I’laiiteavl 23 769 806, 1922 (IiP 
Plivtopath Holland p 18 19, 192.1 ) 

A of «ui kiio\>kdge of this disease with the results of field 

c\|Kliments The aiithoi reports that the diseise was loss prevalent 
uhen Mnv ml June were cool and moist 

Kiiiflu ^ d(s Aiibauoites auf die Blattiollkiaukheit der Kailot 
ill (Influiuiee eit loeal eoriditious on the leal roll di^oase 
ot jiotato ) Aiigevi Botaiiik 6(1) 1-20, 1923 

. , ft Bostrup, Sofie 

Oversiglit over Svdoiniiie hos Landbrugets og Havebrugets 
kiiltinplaiite*i i 1922 (Survey of the diseases of cultivated 
agneultiiidl and liortieiiltiual plants in 1922 ) Tidhskr. for 
Plante a\l 24(2) 236-307, 1923 

. -, ft- 

Oversight over S^donnne hos Landbrugets og Havebrugets 
.KuUurplanter i 1923. (Survey of the diseases of cultivated 
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agricultural and horticultural plants in 1923.) Tidsskr. 
Planteavl. 30(3) 361-412, 1924 

Mosaikcygo i Drivhuseiif^ (Mosaic diseases in greenhouses.) 
Gartner Tidende S p, 1924 

Mosaikeyge i Rodfrugternu* (Mosaic in root crops ) Vort. 
Ldiidbriig 43 lSl-184, 1924 

KtHOiils nt on lint me iml disi ushiohh 

Mosaikeyge hos Korsbioinstrede. (Mosaic in crucifers.) Dansk. 
Fravl , Kobenlidvn (Abstract) 8 41 42, 192.") 

Granovsky, A[lexander] A[na8tacievitch] 

Alfaltd “\ello\\ to])” diid leathopper (Kmpoa\(a fahin ) doiirn. 
Keon Ent 21(2) 261 267, 1928. 

Thia (liHOdse apiuats to be duo to a \irub but the proof is not pos¬ 
itive it i<i nR40(iatod iiitli the common potato loaf hopper Empoattoa 
fabac 

Ditferentiation ot symptoms and effect of leaf hopper feeding on 
histolog.N of alfalfa leaves INiytopat'i )log> (Abstract) 20 
(1) 12l’, 1930 

Grant, Theodore J. 

Tin* host range and behaviot ot tin* ordinary tobacco mosaic 
v.T. I Intoiathologx 24(1) 311 330, 1934 

Ihiscd on (\p( riiiiciits tin nuthoi states tli.'t tin* ho*^t i.Jiii*c Hie 
ordinar> tobac eo mosaic virus has lieen extended to include 29 bihscics, 
representing I*! i^ideh sc*p.ciated families It was generally regarded 
as liiiiilc.<I to (citsiii spc*<Ms ot the Solanaccm In the nun solanaeo- 
oijs hosts tin s\niptoins are marked b> vaiiutioiiH from masked Bymp- 
tunis to typnal cliloiosis, mottling, inaltoiniationB, nocioHJH and stunt¬ 
ing The distribution ot the virus also ^anes The author describes 
also the behavior of the mi us m those non solanaceous host Also 
gives account of intracellular bodies associated with OTdin«ir> mosaic 
virus established cjtologically. 

Gratia, A. ** 

Pluralite antigcnique ct identification gcrologique dcs virub de 
plantes (Antigenic plurality and serological identificatim 
of plant viruses.) Goinpt Jiend. Soc. Biol 114(35) '923-924, 
1933. 

The author followed Purdy’s serological exjieiitnents with tobacco 
mosaic. He gives bnoil} but comprehensively the results obtained from 
which he concluded that the antigenic plurality of plant viruses ia 
evident. 
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Qualitc antigenique des virus des plantes et des bacteriophages. 
(The antigenic quality of plant viruses and bacteriophages.) 
(Jompt. Kend. Soc. Biol. 114(35): 925-926, 1933. 

Bused on the results ohtuined In the preceding experiments the an* 
thor gives his oliscrvations as to the antigonip qualities of the vims 
under sliidios. lie also calls attention to the analogies between 
tobacco mosaic and the bacteriophage which he is likewise inclined to 
refer to exogenous agency. 

Identification sorologique et classification des virus des plantes. 
Distinction outre V autigene mosaique et V antigene veg6taL 
(Serologic identification and elassificatiou of plant viruses. 
Distinction between mosaic and plant antigen.) Compt. 
Rendus. Soc. Biol. (Paris) 116(11): 1239-1241, 1934.^ 

Oratz, L[evi] 0[tto,] & Schultz, E[iigene] S[chiiltz] 

Observations on certain virus diseases of i)otatoes in Florida 
and Maine Atner. Potato Joum. 7(8): 187-200, 1930. 

The symptoms and results of these diseases are practically the same 
in the two places. 


Diseases and climate pertaining to the Florida and Maine sec¬ 
tions. (Potato virus diseases.) Phytopathology 20(4); 267- 
288, 1930. 

Truiisniission of s])iiidl(‘ tuber of potatoes through the usual 
commercial iiractices. Proc. Potato Assoc. Amer. 1930. 17: 
73-82, 1931. 

Oravier, Gabriel 

(’'onforeiicia pronunciada por el Dr. (/arlos B. Chardon, Comi- 
sionado de Agricultura de Puerto Rico on la Bstacion Bzperi- 
mental Agronomica sobre la enfermedad del mosaico o xnati- 
zado de la eaiia de azuear. (Conference delivered by Dr. 
Carlos E. (.hardon, (Commissioner of Agriculture of Porto 
Rico ill the Agricultural Experiment Station on ‘‘mosaic” 
or “mottling” disease of sugar cane.) Rev. Agric. Com. & 
Trab. Cuba 7(8): 29^2, 1925. 

Green, Samnel B[owdlear] 

Leaf curl of raspberry-. Minnesota Agric. Expt. Sta. Rpt. p. 

. 230, 1894. 
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Gregory, C[harle8] T|mmaii,| & Hansen, A[lbert] A[ngnst] 

(’udiiiibei and miiskiticlon mosaic Maikct (growers 31 180, 
1922 

Popular 

Grey, Robert M[elrose] 

T]i(» iicM cane disease in (^iba Louisiana Planter 63(6) 90, 
1919 

The aiithoi stiites that the ‘vellow stripe” has been known in Onba 
for eighteen '\oarB, that infected cuttings frequently produced healtl^ 
plants and that the disease has not caused iniury It appears to te 
influemcd by weather 

Sobre la elite iini dad dd iiiati/ado en li eana (On sugar cane 
mosaic disease) Jtev Azuc. & Agric 1(6) 132-134, (7): 
157-160, 1921 (Louisiana Planter 63 199 1921 ) 

The author states that the disease hu h he has boon studying is the 
”yellow stripe” and that,—Climatic conditions have a direct influenea 
on the appearance, diminution and self eradication of mottling chlo¬ 
rosis on field plsnts Duiin,^ moist, wet, warm weithcr \ihen growth 
action IB rapid it is more readily expelled 

Griffiths, David 

Daflodils rsi)\ (^jje 122, 7) ]> 19^0 

Under “discnses** a group of conditions known as “broken^' ia 
mentioned which comprises, mottling, mosaic, yellow stripe, grey die* 
ease, etc, some of which are behoved to be due to a virus 

Gneve, B. J. 

‘‘Rose ’ and du back ' A virus disease of roses occurring 
in Aiistialia Australia Jouiu Exi)t Biol & Med Sci. 8 
(2) 107 121, 1911 

A description of a disease that can be tranamittcd by filtered jnlee. 

Groene, F. de 

Verseliil in toeiuiiie in het peieeiitage mosaik/n kte rnj Eigen- 
heiiners, verbouwd op zware Klei en bchte /avelgrond. 
Tiidselii 19anten/iek1en 36(1) 1 M6, 1930 

The experiment showed that potato mosaic is more easily transmitted 
in sandy soil than m heavy loams 

Mededeeliugen o\(.r proeveii met Eigeubeiinei m den Wil- 
heliinnaiiolder met betrekking tot de verbreiding der mo- 
/aiek/i(‘kte Landbouwk Tidsehr 42(509) 553-561, 1930. 

Grove, A[rthiir] 

Diseases of lilies (lard (^hron 81 178-179, 197-199, 1927. 
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The diseases of lilies. Gard Chron. 86 :10, 1929. 

The diseases oi lilies Oard (^hron. 88(2290)408-409, 1930. 

The author calls the attention to the probability that the mosaic 
disease of lilies is found in the Japanese imported stock 

The diseases ot lilies (Jard (^hroii 89(2302) 110, 1931 

Short .irticle explanatory notes on a scries of photographs xc- 

cened In the author and calling the attention to the alaiming increase 
of mosau on lilies from imported stock from Japan 

Grubb, N H., & Massee, A. M. 

Ras])b(ii^ iiiosciie East M lliiig Kes Std Kent, Ann Kpt. 
1923 131-133 1924 

Guba, E. F. 

Strawbeir> gold disease Massachusetts Agrie Expt Sta- 
Ann lipt (Bull 280) 1931 204 1932 

The nut hoi reports a disease transmitted by the seed with marked 
Htuiiting iu<l (haiiUterintus of a Mrus diseim Vegetative 

)iropagatioiis aiqumd the disease 


‘‘ Susjieeled inosaie ot tln‘ sti hm berry Phytopathology 23 
(8) 654-661, 1933 

The ciuthoi reports a disease on strawbernes named ^'gold leaf’’ in 
M iss.i( hiisi tts . 111(1 lestrided to the Ho\aid 17 \ariety The same 
disorder is designated as **suspected mosaic” by Berkeley and "non 
infectious ihloiosis” b} Olaik It is esidentl} identical with the chlo¬ 
rosis, yellows or santhosis studied by Plakidas The author concludes 
with a description of the disease and his observations on transmissUxB. 

Guly&s, Antal 

A dohaiiy level luarvasyozott foltossaga (jidiiaschirozottsaga) es 
a mo/dik (A chlorosis ot tobacco Jeaves and the mosaic 
disease ) Kiserlctugyi Ko zleuienyek 31(3) • 261-273, 1928. 

The author describes a chlorosis which is not a virus disease and 
compares it with mosaic. 

Uutersuehuiigcii uber die Blattfleckeiikraiikhciteu des Tdbaks. 
(Investigations about the leaf spot diseases of tobacco) 
Jahrb. K. uiig. Laud. Akad Debrecen 1928 20-24, 1928. 

Gttisow, H[an8] T[h6odor] 

Leaf-roll in tomatoes. Phytopathology 6(6) 447, 1916. 

A leaf roll similar in appearance to the l6af-i;pll of potatoes. 
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Obs(‘r\atioiis ou obscure potato troubles Phytopatholopry 8 
(9) 491 49^1 191S 

In Part III potato streak disease of potato is disenssed Streaka 
are similar to those sometiines found in mosaic but no connection wai 
found between the two diseases No organism was found. In Part 
IT potato mosaic could not be transferred by contact but was tranih 
mitted b^ marched graft 

Biaii inosau (^aiicida Dipt Agi Kxpt Farms Interiii Rcpt. 
oi Bot 1921-22 ^€^21 1922 

Outermann, G[arl] E[dward] F[redenck] 

A pr< hmiiiat\ report on tnechaiiKal transmission of tin mosaic 
o1 ! ilnnii nuHifum IMia topatliolojr\ 18fl2) 102*1 1026 1928 
A (leH< Ti])tion of methods 

The lih disease investigation telloviship llort Boe Ne^\ York, 
Yearbook p 14-17 1929 

Diseases oi lilns For the lil> diseases investigations fellow- 
>bip Iloit So( N<\\ ^olk Ytaibook 1930 51-152, 1931 
(Final siimman of tin work on discuses of lilies Boyce 
Thompson Inst !*iot I%ip<i 1(19) 146-197 19^1 ) 

A part of these pipers is devoted to the mosaic disease First ree^ 
ord bv Rtewart in 1896 Description of qrmptoms pathogenicity, 
transmission by Aphis qossypii and control 

Haas, A[lbert] R[ichard] C[arl] Batchelor, L[eon] D[ext 0 r] A 
Thomas, E[lhs] E[dward] 

Ycdlows or little h at ot A^alnnt tree s Bot (id/ 86(2) 172 192, 
192S 

This dihease is not infer tions and there is no proof that it is due to 

a vims. 

Each, Otto 

(^anc \din‘tit's mosaic disease and teitih/eis in the West Indies. 
Facts About Sugar 26(16) V7-:i79, 1930 

Popular disr ussion on fertilizer suggesting the use of potash to con¬ 
trol mosaic disease on sugar cane 

Haddon, F. C 

Cane mosaic and iiisc‘c;ts ilawaiiati Planteis* Kec 32(1): 
130-142, 1928, (Rev Appl Myeol 7 742-743, 1928, Facts 
About Sugar 28(32) 753-759, 1928 

The author transmitted mosaic to 22 dilfeient species of grtHes sad 
obtamed different eharacteristies 
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Haegde, B. W. 

The lieet leaf-hoiiper (EuUttix tenellua Baker): a survey in 
Idaho. Idaho Agrie. Expt. Sta. Bull. 168, 28 p, 1927. 

This paper docs not contain any discuBsion of a viruB diBease but 
Ib of interest bocHuae of the relation of the insect to sugar-beet cnrly- 
leaf disease. 

Field studic'* of the beet leafliopper Enivttix tmellm Baker. 
Idaho, Agrie. Exjit. Sta. Bull. 182, 51 p., 1932. 

This paper does not deal with a vims disease but is of Talne be¬ 
cause this insei t is a vector for the curly leaf of sugar beet. 

HaU, A. D[axiiel] 

The breaking of tulip species. (Sard. Chron. 85(2215): 42% 
1929. 

Virus diseases of plants. Gard. Chron. 91(2364): 293-294, 1932. 

Brief account on virus diseases of garden plants, more especially 
on Monocotyledonous among which are mentioned; tulip, gladiolns, 
freesia, lily, iris, crocusi, stemhergia, and narcissi 

The transmission of tulip breaking. Gard. Ghron. 93(2420): 
330-331, 1933. 

Keport of experiments in tulip breaking transmission by means of 
insect vectors. The insects used were Mysnu pergicae, Maorotiphim 
gei and Anuraphit tuUpae, 

Hall, C[onatant] J[ohan] J[acob] van 

Ziekteii eii plageii der eultuurgervassen in Nederlandsch Indie 
ill 1922. (Diseast^s and pests of economic plants in the Dutch 
East Indies in 1922.) Meded. Inst, voor Plan ten xickten 68 , 
42 p., 1923. 

Ziekteu en plagen der eultuurgervassen in Nederlan<lsch Indie 
in 1923. (l)ist*as(*s and pests of eeonomie plants in the 
Dnteh East Indies in 1923.) Meded. Inst, voor Planten- 
ziekteii, 64, 47 p., 1924. 

Nine none Katfet*-Kraiiklieit in Nedcrlandisch-lndien. (A new 
colfee disease in the Netherland Indies.) Intern. Landw. 
Rundsehan p. 864, 1928. 

Phloem uecrosis of coffee. 
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Halle, T[hore] G[ustafBOii] 

On leaf-mosaic* and anisophylly in paleozoic equisetale. Svenek. 
Bot. Tidskr. 22:230-235, 1928. 

BJpdlier, E. 

Die ITrsaclic der Krilsclki-Hukheit. (The cause of curl disease.) 
Zeitschr. Parasitenk. 4^2) :48, 1875. 

HiHtoricul value only. 


Die Krttiiselkninkh(‘i1 der Kartoffehi. (The eiirl difleaso of po¬ 
tato ) \f. Landw. Presse 7J), S(>, S7, 1876. 

Hiitorieal. 

ifeuiiaiixi 

Die Hlattrollkraiiklh‘i1 der Kaiiolfelji. (The leaf roll disease 
of potato(‘S.) Hess Landw. Zeitfr. 81:811, 1911. 


^mblac, H. 

La mosaique do la eaiioe a siiere. (The mosaic of su^ifar cane.) 
Jonrn. Stat. A^^roii. (viiadelonpo 3:86-91, 1923. 


namblin, Charles 0[BWBld] 

Spotted wilt of tomatoes. 
1921. 


Agrie. Oaz. New S. Wales 32(1) :60, 


The disease appears to be Infeetious bnt the method of transmis¬ 
sion has not been observed. 


Overwintering of s^iotted wilt of tomatoes. Agrie. Oaz. of 
New South Wales. 32(8): 547, 1921. 

A brief statoment that this disease is carried through the iivinter in 
old plants. 

Hamilton, Marion A. 

Notes on the culturing of insects for virus work Ann. Appl. 
Biol. 17(3): 487-492, 1930. 

The author gives ii method for keeping pure and uninfected cultures 
of aphides for virus work. 

On three new virus diseases of Hyoscyamus mger. Ann. Appl. 
Biol. 19(4): 550-667, 1932. 

They are described as Hy. I, Hy. II, Hy. m, Hy. IV. They oceor 
on other solanaceons plants including the potato. Hy. II, Hy. III 9 
will not pass through a Ohamberland or Lr-3 filter but are transmitted 
to all hosts, except tomato, by Myaua pergioae. 
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Hanken, H. A. 

Verslaj? van cle proefiieiniiij? p^eclaan in “Do Wilhelminapolder’* 
in vcrband met (l(‘n aehteruitg^auf^ van aardappel-ppotgveJ 
afkoniKti^ van gelipke afstamming in een streck maar op 
V(*rseliillencle grondsoort. Tijdsehr. Plantenziekten 31:163- 
165, 1925. 

Hansford. 0[lifford] 0[erarld] 

Sugar and mosaie disease of eane. dourn. Jamaiea Agrie. Soc. 
27(H) :H()r>-H6!), 1923. 

JlistorA and deHrri])ti(>n of the diseaRe. Hethodfl of tranBmiasioii 
and control. 

Tlie mosaie disease of sugar eane. damaiea Dept. Agrie.'M.i- 
erol)io1 Cire. 2, 14 p., 1923. 

A very complete popular discussion of this disease. 

Mosaie dist^ase of eaiies. doiirii. damaiea Agrie. Soe. 27:961- 
964, 1923. 

The author discusses the spread of the disease, methods of eradica- 
turn and the results of experimoutar work. 

Ponns of mosaie disease. Journ. damaiea Agrie. Soe. 29(1): 
13-14, 1925, 

A brief statement of different tyjies of chlorotic diseases. A paper 
read by the author, diseusBing infection, transmission, and necessity 
of control. 

Mosaic* dis<‘ases of sugar eane. West Indies Agrie. Conf. Proc. 
1924, 9:76-H2, 1925. (Rev. Appl. Myeol. 6(2): 134, 135, 
1926.) 

This paper is devoted almost entirely to control and includes a 
a dist^nssion of transmission by Aphis Maidis, 

-, ft Murray, P[ercival] W[aterhon8e] 

The inosai<‘ diseHse of sugar caue and its control in Jamaica. 
Joum. Dept. Agrie. Microbiol, (’ire. 6, 39 p., 1926. (Int. Sugar 
Journ. 29(341): 240-242, 1927. Rev. Appl. Ent. Ser. A. 16: 
96. 1927. Rev. Appl. Myeol. 6:185, 1927.) 

This is in reality two papers. The first by the senior author giving 
general discussion of symptoms, cause, transmission, hosts, effeets on 
.the eane and methods of control. The second Ahe junior author 
sfating his experience in field control of the disease. 
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Annual Report of the Mycolo^yist. Uganda Dept. Agi'ie. Ann. 
Rpt. 1920:48-49, 1981. 

Mosaic is still the most important sugar cane disoasc. P. O. J. 218, 
2725 and 2727 are planted as resistant or immune varieties. Streak 
disease of com prevails but is not found in sugar cane. 

Hanson, A[rthur] P[anton] 

Mosdie disease. Journ Jaiuaiea Agne. Soe. 28-242-248, 1924. 
The author discusses symptoms, effects and methods of control. 

Haring, C[larence] M[elvin] 

The beet leafhopi'er EnUUix Raker (California Agne. 

Expt. Sta. Ann. Rpt. 1920-21:41-42, 1922 

Harreveld, Ph[ilippus] van 

Stn»])en/iek1e in bibittninen (Stripe diseases in nurseries.) 
Ap'Ii \ u (1< I \t\ Siiikir Indus 18 919 922, HIH) 

An uuuHual out In oak of the disease in nurseries was noticed this 
XHT PKiiitiiig ot iKMitln (Uttings iinpioxid tin (onditioiis 

(»elestrep(‘n/iekte <mi })la<hn/eii (Yellow-stripe diseasi* and 
lisif liee ) Aieli vooi de da\a Suikei Indus 30(1()) 2()1 2fi2, 
(17) 8G2-.8(J4, 1922. (Korte Moded Rroefsiation Java Sinker 
Indus. No. 4, 1922 ) 

A pojiulai discussion. 

Harrington, F[rank] M. 

Tuber inde\iiig v<*rsus lubei uniting and roguing in seed ]) 0 - 
tato ]>roduetjon Aiiier Potato Journ 9(8; 128-1.81, 1982. 
A summary of field studies. 

Harris, B. V. 

(}raffiiig as a metlioil for investigating a possible virus disease 
of the strawberry Journ. Poni. & Ilort. Sei 10(1) *85-41, 
1982. 

Description of method. 

The strawberry “yellow^ edge” disease. Journ. Pom. & Ilort. 
Sei. 11(1) 5(i-7() 1988 

Account of two years experimental work, the results of which diowed 
that the disease is of the virus typo transmissible by grafting, gives 
method of control. 

__ ft Grubb, N. H. 

The commercial control of raspberry-rnosaie disease. East 
Mailing Res. Stat. Ann. Rpt. 1932:149-151, 1938. 
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Description of work done on the establishment of moside-free nnnO' 
Ties of raspberries. Full directions are given for the planting and 
maintenance of such nurseiieo. 

Hart, W. C., & Bengaswamy, B. 

Preliininary investigations into the cause and cure of spike 
disease's of sandal {Sanfahnn albvm) in the North Salem Divi¬ 
sion. Madras Presidency Indian Forester 62(8): 373-390, 
1926. 

An outline of methods. 

Harter, L[eonard] L[ee], & Whitney, W[ill] A[lvah] 

Masking sweet ])otato mosaic. Phytopathology 19(10): 933- 
942, 1929; (Rev. Appl. Mycol. 9:267, 1930.) 

The author reports the masking on new growth at 38 degrees 0.^ 

Hartley, Carl Pierce 

Pale dwarf disease of plant {Arachis hypogaea). Phytopathol¬ 
ogy 17:217-225, 1927. 

A report on a disease found in Java. The author has found this 
disease in seedlings grown from seed from Africa. 

__ Haasis, Ferdinand W[ead] 

Brooming disease of black locust {Robina pseudoacacia). Phyto¬ 
pathology 19(2):16;i-166, 1929 

A description of a disease resembling peach yellows but the authors 
do not give any proof that it is caused by a virus. 

A Brooming disease of Robina i)seudoacacia transmitted by 
grafts. Phytopathology (Abstract) 23(1;: 13, 1933. 

Harvey, B[oney] B[eecher] 

Hydrogen-ion elianges in the mosaic disease of tobacco plants 
and their relation to catalase. Jouru. Biol. Che. 42:397-400, 
1920. 

Haskell, Royal J[oyBlin], & Martin, George H[aanilton] 

Summary of plant disease in the United States in 1918. 11 
Diseases of held and vegetable crops. U. S. D. A. Br. Plant 
Industry. Plant Disease Bull. Suppl. 2:42-83, 1919. 

The Fiji disease of sugar cane. Trop. Agric. (Ceylon) 66 : 
381-383, 1921. 

_,, Wood, Jessie I[da] 

DJiseases of cereals and forage crops in the United States in 1928. 
.U. S. D. A. Plant Disease Reporter Suppl. 71:259-323, 1929. 
(Rev. Appl. Mycol 9(2): 93, 1930.) - 
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-& Archer, William A[iidrew] 

Salsify yellows. 1^. S. D. A. Plant Disease Reporter 13:139- 
140. (Rev. Appl. Myeol. 9:224, 1930.) 

United States of America: Plant Disease survey notes. Inter¬ 
national Bull. Plant Protect. 3:179-180. 1929. (Rev. Appl. 
Mycol. 9:288; 1930.) 

Re]iort8 coloiy yellows caused by aster yellows virus and transmitted 
b> Cicathila scmoiata, 

_, A Wood, Jessie I[da] 

Disea.ses of plants in tlie United States in 1929. IT.S.D.A. 
Plant Diseases Reporter Su])))i. 76. 

Eandnroy,.P. 

Les iintravinis. Deuxieine Uoiigr. Intern. Path. Comp. (Paris) 
Rpt.s. 1::121 -:j:i«. 1931. 

Hause, H. 

Transfer of variatiCation from scion to stock. Gard. Ghron. 
1893:849. 189.3. 

Tt refers to llorso chestnut. 

Hawley, I[ra] M[yron] 

Relaticni bct^Nooii curly {mkI beet leaf hop])er. Utah A^c. 
Expt. Sta. Misc. Pub. No. 3. 1927. 

Hayes, T. B. 

Oroniidiiut rosette disease in the Gambia. Trop. Agrie. (Tri¬ 
nidad) 9(7): 211-217, 1922. 

A review of our knowledge of the subject with the results of studies 
of weed carriers. 

Heald, F[rederick] D[e Forest] 

Division of Plant Pathology. Washington Agric. Exp^. Sta. 
Bull. 246:47-50, 1920. 

The works of L. K. Jones are reported in regard to the rate of 
spread of tomato streak. Brief notes on other virus diseases are given. 


Forty-second Annual Report Washington Dept. Agric. for the 
fiscal year ending June 30, 1932. Washington Agric. Expt. 
Sta. Bull. 276, 34 p., 1932. 

Account of studies on little leaf or rosette of apple, peach and 
cherry, and latent veinbonding viruses of potato. 
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__ ft Burnett, O. 

A virus disease of perennial delphiniums. Bull. Amer. Del¬ 
phiniums Soe. 2(2): 14-21, 1934. 

H6din, L[oiii8] 

(hilture du manioe en eote d’ Tvoire; observations complemen- 
tain*s sur la inosaique. ((^ulture of manioc in Ivory Coast 
sup]>leni(‘ntary observation on mosaic.) Jtev. Bot. Appl. Agri. 
Trop. 11:558-563, 1931. 

Hedlund, [Johan] T[eodor] 

(Some observations on the leaf-roll disease of the potato) 
Tidskr. Landtman. 31:512-515, 532-541, 1910. (Abstract: 
in Bot. (Viitralbl. 114(22): 567-5()h.) 1910. 

Cher die gewolinelisfen krankheiten der kartotfel. (About the 
common diseas<‘s of potato ) Tidskr. f. Landtman, 15 p., 
1913. 

Heim, Boger 

Mabnlies a virus et maladies bactenennes des jdantes colo- 
niab*s: etat actuel de la cpiestion. (Virus and bacterial dis¬ 
ease of colonial |)lants; actual state of (he (pieslion ) (^ryptog. 
Kxotkiue, (Paris) 4(2) : 104-110, 1931. 

Hein, l[llo] 

Changes in j>lasti<ls in variegated [dants. Bull. Torrey Bot. 
Club. 63:411-418, 1926. 

The niithor makes a study of u number of plants and says:— 
nil thesi* eases it i^ould seem that the spotting must bo caused by a 
chloro])h>l destroying agent which spreads radially and disorganizes 
the plustids as it penctratc^s from cell to cell.” 

Heintzel, K[urt Gustav] Emil 

(^oiitagio.se Pflanxenkrakbeiteii ohne Mierobcn unter besonderer 
Kerncksiehlingnng tier Mosaihkranklndt der Tahakablatter. 
(Contagions jdaiit diseases not bacterial on peculiar contact 
transmission of the mosaic disease of tobacco leaves.) Inaug 
Diss. Univ. Erlangen, p. 1-45, 1900. 

Hell, W. F. van 

Oinierzoekingen over Ziekten van Lilies. (Investigations on 
lily diseases.') Theasis Univ. of Utraeht, 116 pp., 1931. 

The author records yellow flat in Holland on L. longiflorum var, 
• ff^antewn and formo»um and mosaic on L. longi^orum, L. auranium 
. /and L. rprrioitvm. 
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Hendanon, L[oiii8] FConmiquat] 

Tomato blight. Idaho Agrie. Expt. Sta. Ann. Rpt. 1904:1- 
55, 1905. 

Henderson, R[obert] 0 [ordon] 

Transmission of tobacco ring S])ot by seed of Petunia. Phyto¬ 
pathology 21(2): 225-229, 1931. 

The author discaases the subject briefly, giving results of expeii- 
mental work. 

_ft Wingard, 8[a2nuel] A[ndreiw] 

Further studios on tobacco ringspot in Virginia. Joum. Agrie. 
Res. 43(3): 191-207, 1931. 

Natural infections on many plants have been reported. The symp¬ 
toms differ from true ring spot in severity. It has been suggested 
that this is due to attenuation of the virus. Jimson weed and cat^ 
aloupe are natural hosts. Thermal death point is between 60* and 
70* C. The virus is readily inactivated by desiccation. The paper 
coninins much other valuable data. 

Increasing the resistance of tobacco ring spot virus to ageing in 
viirw by use of carbolic acid Phylopathology (Abstract) 
23(1): 14-15, 1933. 

Effect of air temperature on tobacco ring-spot infection. Phy¬ 
topathology (Abstract) 24(1): 10-11, 1934. 

Occurrence of tobacco ring-spot-like viruses in sweet clover. 
Phytopathology 24(3): 248-256, 1934. 

Discussion of the natural occurrence of ring-spot-like viruses on 
sweet clover. The authors reports a new virosis of sweet clover, de¬ 
scribing its symptoms. The virus is infectious on tobacco, producing 
symptoms of the necrotic-pattern type but distinctly different from the 
symptoms of ring spot. 

Henderson, W. J. 

Indexing as a control measure ?for the yellow dwarf disease of 
onion. Phytopath. (Abstract) 20(1): 115, 1930. 

Varietal susceptibility, distribution and control of yellow dwarf 
onion. Phytopathology (Abstract) 21(1): 123, 1931. 

Studies of the properties and host reactions of the onion to the 
yellow dwarf virus. Phytopathology (Abstract) 22(1): 11, 
1932. 
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Heniiiiig, E[nutt Johan] 

Kort oversikt over vitktigare smittosamme sjukdomar hos po- 
tatiheu Stockholm: Wilbelmssons Boktr 28 p., 1915. 

Herbert, D. A. 

Bitter pit of apples The crushed cell theory. Phytopathology 
12(10) 489-491, 1922 

Disoussion of the theory Written before the cause was known 

Heribert-Nilsson, N[ilB] 

Sortshesisteus oeh Jokalmfectiousfrihot med avseende pa bla- 
drullbjukaii hos potatib (Vanetal resibtance and local free 
doni from infection in connection with potato leaf-roll.) 
WiMbiill Arsbok 21 :?0-33, 1927 

Hem&ndez, Adri4iL ^ 

Yellow stripe disease of cane in the Philippines Sugar Cen¬ 
tral 6l Planters’ News 1 36, 1920 

Mosaic diseases Phili])pine Iblands Br Agric. Ann. Bpt. 1023: 
167-168, 1924. 

flem&ndez Torres, G. 

Control del “inosaico’’ o “rayas amarillab” de la caha de azu 
eai ((’ontrol of “mosaic’^ or “Yellow stripe'’ disease of 
sugar cane ) Kev Agric (^om & Trab Cuba 10(4) 16,1928. 

Hertzsch, Walther 

Beitragt /ui Infektioson (’hlorose ((Contribution on mfectious 
chloiosis ) Zeitsdir fur Bot 20(2 3) 65-85, 1927 

Two infectious diseases of Abuiihn which have been confused by 
earlier wnters 

Infektiose chloroscii. (Infectious chlorosis.) Der Zuchter 2 
(7) 19&-199 1930 

The author reports two forms of infectious chlorosis A & B in 
AhutiUm and othtr Mihnceac. 

Henberger, J. W., A Moyer, A[ndrew] J. 

Influence of Tiiosaic infection on tomato yields Ph 3 rtopathol- 
ogy 21(7)-745-749, 1931. 

Tabulated results of experiments are given. Late infections eanse 
less losses than early mfections. 

__ A Norton, J, B. S. 

Water loss in tomato mosaic. Phytopathology (Abstract) 28 
• (1); 15, 1933. 
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The mosaic disease of tomatoes. Maryland Agric. Expt. Sta. 
Bull. 346:447-486, 1933. 

Popular. 

Hiltner, L[orenE] 

Eiriige Bemerkuiigeu uber die Blattrollkraiikheit der Kartoffeln. 
(Some observations on the leafroll disease of potatoes.) 
Prakt. Bl. Pflaiizeiib. u. Pflan/ensch. 4:25-30, 1908. 

Ueber den Zusamiiieiihang dor Blattrollkrankheit der Kartoffel 
ill Bayern. (Tin* actual state of ring and leaf roll disease 
of ])otatoes ill Ba.^erii.) Prakt. Bl. Pflaiizeiib, u Pflaiizensch. 
6:8fr-87, 1908. 

__ & Oentner, 0 [eorge] 

I 'eber den Zusammeiihaiig der Blattrollkrankheit der Kartoffel 
mit der Starkeaiiliaiifuiig in ihren Bliitterii. (On the rela¬ 
tion of leafroll disease of potato with the starch accumula¬ 
tion in its leaves.) Prakt Bl. Pflanzenb. u. Pflaiizensch. 16: 
138-141, 1918. 

Versuche uber die Praschen der Blattrollkrankheit der Kartof¬ 
fel. II Weitere Beobachlniigeii uber die “Starkesehoppung^' 
in Blattrolkranken Kartoffelstanden. Praktische Bl&tter fur 
I’flanzeiibau uiid Pflanzenzeiicht. (Muncheii) 17:15-19, 39- 
49, 1919. 

Hmunelbaur, Wolfgang. 

Die Blattrolkraiikheit der Kartoffel. (The leaf-roll disease of 
the potato.) Wiener. Landw. Zeitg. 74:43-44, 1924. 

Hind, B[ob6rt] B[6nton] 

Toledo cane, a mosaic-immune variety. Sugar (^entral & Plant¬ 
ers' News 4(3): 105-107, 1923. (Rev. Appl. Mycol. 2:468, 
1923.) 

Hinson W[alter] M., & Jankina, E[dward] H[opkin 8 ] 

The management of tobacco seed beds. Connecticut Agric. 
Expt. Station. (New Haven) Bull. 166, 1910. 

A brief reference to eiUico (mosaie) in the seed beds. 
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Hocdcej, J[olm] Fred[6rick] 

Report of the Domiuion Laboratory of Plant Pathology. Ca¬ 
nada Dept. Agric St. (Catherine, Ontario Div. Bot. Rpt. 1922- 
23 32-43, 1923. 

Mosaic and leaf curl of the cultivated raspberry. Canada Bxpt 
Farmb Circ. 1, 4 p, 1923. 

The control of raspberry mosaic Phytopathology (Abstract) 
13(6) 292, 1923. 

Th<‘ control of sjircad of mosaic of potatoes by the use of nieo 
tine dust Ri)t Dom Bot 1927 205, 1928. ^ 

Hodgson, C. M. 

Spike<l sandal i%ood Indian Forester 44 66-71, 1918. 

S[)ike disease of sandal Indian Forester 44 325-334, 1918. 

%^r]1e to roiord m} opinion that spike is not caused by fire, 
Zy*.yphu8, Laniana (L. Camara) or any other of the environment but 
an intomdl ailment due to some germ or to some pathological con¬ 
dition.” 

Hodson, W[illiaxn] E[dgar] H[imiplirey8] 

Narcissus pests Min Agric. & Fisheries Bull. 61, 1932 

Hoffman, M. 

Plant diseases Jahresber. Land 24 203-210 1909 

Hoggan, Isme A[ldyth] 

Cyfological studies on virus diseases of solanaceous plants. 
Jourii Agric Kes 36(7). 651-672, 1927 

This paper gives a bnef review of the literature and the results 
of a scry thorough study on the vims diseases of a number of solana- 
(coua plants Special attention is given to the X-bodies and othoi 
materials ”It is believed that the evidence presented in this paper 
IS on the whole in favor of the view that the X-bodies are not of 
the nature of a causal organism.” 

_, A Johnson, James 

“Not Guilty“ IS the verdict against peach aphids. Wisconsin 
Agric Expt. Sta Bull. 406:116-116, 1929. 

Based on field observations and experimental tests the authors 
« found out that Myeua persicae is not a vector of tobacco mosaic dis- 
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The peach aphids {Myzus persuae Sul/) as an agent in vinui 
transmission Phytopathology 19(2) 109-123, 1929 

My»u8 peisicae transmitted cucumbor Tiros to tobacco and other 
solanaceons plants and from tobacco to tobacco, but it did not traas* 
mit tobacco mosaic from tobacco to tobacco 

Transmission of (ucuinhei ttiosan to spinach Phytopathology 
20(1) 103-105,1930 

Vims from mosaic cocnmbers was transmitted to spinach bj Jfyfvs 
persKoe and Macrostphvm 9claMfoh% The symptoms resembles those 
of spinach bbght 

Aphid tiansmissioii oi jilaiit \iiuses Phytopathology (Abs- 
tiact) 20(1) in 1930 

Studies on aphid transmission of plant vinists Jouin Bact 
19(1) 21-22 1910 (Jii\ \ppl Myeol 9 41 i, 1930) 

Oreoiihoii«i( €.x}»eriiiHnts demonstrated that (1) Myaw pseudo 
solmi ind Ma(to^tphuin solamfoht <n,n t nsmit t)bi <o mosiic vims 
from tomito to other solanaceons hosts, but cannot tr4nsmit it to 
tobuco (J) Tin trmsmit cuciimlier mosiK \irus from tobacco and 
tomito (S) Mysu9 ctroumflejrus can transmit cucumbor mosaic from 
tobacco end tomito but c in not transmit tobicco mosaic from tobacco 


SHirthcT studies on apliid transTiiission of plant viruses Phy- 
to])atholog> 21(2) 199 212 1911 

Studies on iphid vectors were conducted on different species of 
iphids to dttcrnnnc tluir ability to transmit the \imses of c»rdmary 
tomato mosaic Evidcnco showed that aphids are unlikely to be re¬ 
sponsible for any dissemination of ordinary tobacco mosaic, so far as 
tobacco IS concerned 


Some factors iniolvcd in aphkl transmission of the eueumber- 
mosaic VII us to tobaeeo Journ Agne lies 47(9) 689-704, 
1933 

Uipoit of the results of experiments obtained gixcn in ibtail 
The aphid under study i»as Mysus prrmcae 

Some virus affeeting spinach, and certain aspects of insect trana- 
mission Phytopathology 23(5) 446-474, 1933 

Results of observations and experiments made by the author in re- 
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gSLTd to the tranmiiBsibility of diflteent vinuei on Bpinneli (Rjpinaota 
oleraeea) e. g. cucumber mosaic, sugar beet mosaic and tobacco ring 
spot mosaic virus diseases. 

Holden, J. A. 

Spiiidel-tuber diaease. U.S.D.A. Circ. 6:27-28, 1927. 

Report of an experiment to determine whether the spindle-tuber 
disease of potatoes is carried by irrigation water. The experiment 
gave negative results. 

Hole, R[obert] S[elb 7 ] 

Spike diHease of Kaiidal. Indian Forester 44:325-3f34, 1918. 

A review of a pa])cr by Venkataraman Ayyar (Indian Forester 44: 
316-324) defending statements in a previous paper (Indian Forester 
44: 430.) The disease was probably present before 1898. Believes 
that trenching experiments should be continued. Injury by fire may 
be a factor under dry conditions. ^ 

Spike disease of sandal. Indian Forester 44:461-462, 1918. 

Criticism of paper by Lushington and a defense of his own opinion. 

Cause of the spike diseases of sandal. {Sanialum album,) 
Indian For. 43:429-442, 1917. (Bot. Abs. 2:215, 1919.) 

(^ause of the spike disease of sandal. Indian Forest 45:133- 
139, 1919. 

Further information of the disease given in previous articles. 

Holland, T. H. 

Plantains and bniiehy top. Trop. Agrie. (Ceylon) 66(2): 125, 
1926. 

Beport of measures of control of the disease, which were unsuc¬ 
cessful. 

Hollins, E. 

Disenssing curl or degeneration of potatoes. Trans. Soc. En- 
eouragement of Arts. Manuf. and Commerce 8, 1790. Read 
the 20th October, 1789, 

Historical value. 

Hallowidl, E. A., Monteith Jr., John., A Flint, W. P. 

Leaf hopper injury to clover. Phytopathology (Abstract) 17 
(1):58, 1927. 

Not due to a virus, but the qrmptoms are similar. 

Hbllmng, Max 

(Annual Report on Plant Diseases.) Jahresber. Pfiauzenkrank. 

* ^*(8): 356, 1909. 
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Holmes, Francis 0[liyer] 

Monochromatic* light photography in the study of mosaic dis¬ 
ease Phytopathology (Abstract) 18(1): 154, 1928. 

Accuracy in quantitative work with tobacco mosaic virus. Bot. 
Gaz. 86(1): 66-^1, 1928. 

A doBcription, a method and the result of the experimental work. 

Accuracy in comparing various concentrations of tobacco mo¬ 
saic virus. Phytopathology (Abstract) 18(1): 182, 1928. 

DescrilieB method of inoculation with needles and experimental re¬ 
sults. 

Cytological study of the intracellular body characteristic of 
Hipppostrum mosaic Bot. Gaz. 86(1):50~5S, 1928. 

The author reports that no nucleus was found in the bodies but 
ehondriosome were found. ^‘Whether the body represents a stage in 
a foreign organism, a muss of plant eell cytoplasm containing vinui, 
or a iiiasH of the plant cell cytoplasm not immediately in contact with 
virus but stimulated by the diseased eond i*ons is not known.” 

Ultra-violet light photography in the study of plant virus. 
Bot. Gaz. 86(1): 59-65, 1928. 

Gives results of photographic experiments for purpose of finding 
special structure in mosaic plants. The results were negative. 

Local lesions in tobacco iiiosaic. Bot. Gaz. 87(1): «89-55, 1929. 
(Coiitri. Boyce Thompson Inst. 1:504-520, 1929.) 

Gi^cs the results of the inoculation of a number of species of Nioth 
tiafia with common tobacco mosaic. Five species developed lesioni. 
Gives a ” standardized method for using AT. glutinosa as a test plant 
for measuring the concentration of mosaic virus. 

Inoculating methods in tobacco mosaic studies. Bot. Gaz. 87 
(1): 56-63, 1929. (Gontr. Boyce Thompson Inst. 1:521-528, 
1929.) 

This paper gives the results of several methods of mechanical in¬ 
oculation and recommends the application of the virus to the surface 
before making the wounds. 

Local symptoms of mosaic in the leaves of some Nicotiana species. 
Phytopathology (Abstract) 19(1): 92-93, 1929. 
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Local and systemic increase of tobacco mosaic vims. Amer. 
Joum. Bot. 17(8): 789-805, 1930. (Boyce Thompson Inst 
Contrib. 2(10): 563-579, 1930.) 

By means of measurements the author studies the eoncentratlon of 
virus in relation to local lesions and its spread in the plant 

Local lesions of mosaic in Nicotiana tabdcum L. Boyce Thomp* 
son Inst. Contrib. 3(2): 163-171, 1931. 

Local lesions of mosaic in Nicotiana taihatmm L. are described and 
discussed. 

Local J(‘sions of mosaic in ^tcoiiana tahacum. Phytopathology 
(Abstract) 21(1): 119, 1931. 

Movement of mosaic virus from primary lesions in Nicotiana 
f aba cum L. Boyce Thompson Inst. Contr. 4(3): 297-322,1932. 

A thorough description of the author’s observations of the movo> 
ment of the mosaic virus in primary lesion in NieotUma iahaeam L 
with desc^ription of symptoms produced by artificial inoculations. 

Symjitoms of tobacco mosaic disease, (^ontr. Boyce Thompson 
Inst. 4(3) :32;i-357, 1932. 

The author describes primary and secondary symptoms resulting from 
inoculating tobacco mosaic virus into Nicotiana, SoJanum, Capdeum, 
Lycopersicvm, Datura, Petunia, Nioandra, Lyoiwn, Hyocoyamuc, Marjf 
tynia and Phased us. The descriptions include a number of symptoms 
not recorded by previous workers. 


Masked strain of tobaeeo-iiiosaic virus. Phytopathology (Abs¬ 
tract) 24(1): 11-12, 1934. 

Holmes Smith, (A) E. 

Spotted wilt disease of tomatoes. Gard. Ghron. 94(2445): 
350, 1933. 

Account of the occurrence of an outbreak of spotted wilt disease 
of tomatoes in Manchester (England). Description of the effect of 
the disease on the plant and on the crop. The author suggests the 
applications of calcium cyanide or the dusting of the foliage with 
naphthalene to control Thrips tahaoi the vector of the disease. 


Hoof, J. 

The'breaking of tulipa. Gard. Chron. 9^(2452):471, 1983. 
. Brief historical note of this disorder in tnlipSw 
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Hopkiiis, J[olm] 0[omer] F[radcridc] 

Mosaic disease of tobacco Rhodesia Agnc Journ. 26:188- 
194 1928 

A popular paper 

Leaf spotting of tobacco caused b> mosaic Rhodesia Agrie. 
Journ 26(9 ) 912-910 1929 (Rev Appl Mycol 9(2); 188, 
1930) 

V deaenption ot this type of mosaic on tobaeeo 

Plant Patliolog in Soiithetn Rhodesia during the year 1930 
Rhodesia Agric Journ 28(4) 384-389, 1931 

Masked tobacco mosaic is reported Also rinn i^ot ▼inis disrasn 
of tobacco as a new record 

Leaf cm I oi toliacco in Soiiiliein Rhodesia Rhodesia Agrie. 
Jomn 26(9) (>80-686 1932 

This paper gives tho results of experimental studies The disease 
la earned by white flies (Alenrodldaa) 

Hon, 8. 

(Mateiial lor the study ot d-wart diseases) Journ Plant 
Protect 7 667-671 1920 8 117-120, 1921 

(Phloiosis oj iiiusau distasi ot (iicuilnts) Agric World 17 
(16) 22-30, 1922 

Home, A[rthiir] 8[amad] 

The svmptonis ot inteiiial disease and spiaiti Journ Agnc 
Sci 3 323 1910 

On the potato h at blotch and leaf curl Journ Roy Hort Soe 
(London) 36(1) 618 623 1 911 

Blotch and stitak ui potatoes Jouin Roy Hort Soc (London) 
39(3) 607-614 1914 

Home, W[illia]in T[itns,] ft Parker E[dwin] B. 

The avocado disease sun blotch Phytopathology (Abstract) 
20(10) 852, 1930 

Becord of a disease of avocado in Oalifonua with eharaeteilstles of 
an infectiouH eliloronf 
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The avocado diseaRe called sun blotch. Phytopathology 21: 
235-238, 1931. 

The disease is thought to be an infeetiouB chlorosis. 

The avocado sun-blot eh disease. (California State Dept. Agrie. 
Mo. Bull. 20(7): 447-454, 1931. 

Popular article describing the disease. Practical methods of control 
are suggested. 

Avocado diseases in (California. Phytopathology 22(1): 12-13, 
1932. 

Abstrset in which the author states that ^‘Chlorotijt and Utfle leaf 
apparently ])ara1lel similar diseases of citrus, blotch, is%n in¬ 

fectious disease.” 

Horsfall, J[ohn] L[om8] 

The eflFeets of feeding punctures of Aphids on certain plant 
tissues. Penn. Agrie. Expt. Sta. Bull. 182, 1923. 

Gives the results of histological studies by which the author WM 
able to follow the course of the probosis in the tissue of the plant. 

Howard, Albert 

Spike disease* of peach trees, an example of unbalanced sap 
circulation. Indian For. 46:611-617, 1919. 

The author believes that sandal spike is similar to peach spike and 
tliat it is due to the imperfect union of the root haustoria with the 
host. 

Agriculture and Science. Agrie. Joum. of India. 21(3) :171- 
182, 1926. (Sugar News 7(6): 381-386; (7): 471-477; (8): 
537-543, 1926.) 

Howdenieneds 

On the curl in potatoes. Young’s Ann. Agrie. 43:595-596, 
1805. 

Howitt, John E[aton] 

Raspberry yellows and cane blight. Oanad. Hort. 36(10): 237- 
238, 1913. 

-- A Stone, B[oland] E[lisha] 

A troublesome disease of winter tomatoes. Phytopathology 6 
(2): 162-166, 1916. 

* ^ This is evidently a vims disease but was not teeogniiod aa vneh at 
*' the time of the publication of this paper. ^ 
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Botany Ontario Agnc Col & Expt Faniih, Ann. Bpt. 1918. 
44 19-21, 72-78, 1919 

Bnef roferenres to mosaic diseases Besults of field studies. 

Some observations made in iiispeeting for leaf-roll and mosaic. 
Phytopathology (Abstract) 10(5) 316, 1920 

Hunger, Friedrich W[ilhelm] T[obia8] 

Die Mosaick /lekte b.v Deli Tabak (The mosaic disease on Deli 
Tobacco) Deel 1 Medcd unit S* Lands Plautentuin 6S, 
104 p, 1902 

Ben vooiloopigc vcilariiig ojitreden liet veelvudmg optreden 
der Mosaick/iekte bij Sumatratabak (A preliminary state¬ 
ment showing the multeity manifested in mosaic disease of 
Sumatra tobacco ) Tijds Nijverheid & Landvouw in Ned- 
Indie 67 225-237 1903 

Bemerkiing /ui Woods’ scheiu Theone uber die Mosaikrankheit 
des Tabdks (Remarks on Woods^ theory ui)on the mosaic 
disease of tobacco ) Bull Inst Bot. Bmteii/org 17 1-9, 1903. 

Het liiipseu Toek< ii h> tabak iii verbaud met het latei o])tredeD 
der mosaick /lekte Te>sniaiiiiia 16 632-638, 1901 

(On the sjireadiug of mosaic disease ((’alico) on a tobacco field.) 
Inst. Bot Buiten/org Bull 17 10-16, 1903 

Over de veisjieding der mosaickziekte op eeii tabaksveld. (On 
the spreading of mosaic disease on a tobacco field ) Handl. 
V h 7 Vlamsch Natuur eii^Oeneeskunding Congress p. 1-14, 
1903 

Die verbreitung der Mosaikkrankheit infolge der Behandlug des 
Tabaks Centralbl. f Bakt. 11:405-408, 1904. 

Over den aard der Cesmettelykheid der Mozaickziekte der 
Tabaksplant. Handl. v h. 8 Vlaainsche Natuur en Gene- 
eskundink Congress 3*45-50, 1904 
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Infloed van het verspenen van tabaka bibit Korte Benchten 
Int’s Lands Plantentum Teymannia 16 58-64, 1904 

Neue Theone zur Atiologie die Moaaikkrankeit des Tabaka 
Bei D Bot Ges 28(8) 415-418, 1905 

A brief, preluninaiy paper givina the anthor’a theory of ^^phyaio- 
logical catalytic’’ action Believes the mosaic of tobac^ is due to a 
toxin which develops in the cells of the plant 

TJnteisiichuiifeu und Betiachtiinijen uber die Mobaikkrankheit 
der Td])ak*-pflan/e Ztschr Pflan/onkrank 16(5) 257-311, 
1905 

A more extensive paper than the proceeding which reviews Ihe snb- 
ject to date and reaffirmmg his opinion that the disease is due to an 
unorganized ferment which is different from an enzyme 


Ond( ]/ 0 ( kiiig< n (ii ( tsehoiiwingen over de mosaikziekte der 
tdbciksiilant (Investigations and considerations on the mo 
saie disease ol the tobdcco jilaiit) Amsterdam 1906 

Beschaduwing als ])iophylaMS tigen de Mosdikziektc der Tabak 
Mrdidcd Laiidhoiiw 3 62 68 1907 

Die Veibreituiig dii Mosaikkidiikheit mtolge der Bebandlung 
dis Tabaks (eiitialbl t Bakt 2(11) 405-408,1908 

Hnngerford, Cha[rle]8 W[illia 2 n] 

Led! roll mosau and ctitaiu other related diseases m Idaho 
Pli>topAthologA 12(i) lW-139 1922 

This IS 1 discussion of several virus diseases in Idaho, givmg their 
history 

Prcliminaiv lesults of experiments with leaf roll and mosaic 
in Idaho Ph>topathologv (Abstiact) 13(11) 511-512, 1923 

Western >elloA\ tomato blight Idaho Ague Expt Sta Bull 
181, 71 p, 1923 

__ ft Baldnr, John Milford 

Jdosaie and leaf-roll of potatoes in Idaho Phytopathology 
(Abstract) 14(2) 123, 1924 
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-ft Dana^ B[li88] F. 

Witches’ broom of potatoes in the Northwest. Phytopathology 
14(8): 372-383, 1924. 

A very complete discuBsion of the ^rmptoms and nature of the dir 
eado based on observations and studies. 

A now virus disease of Ddphinium in Idaho. U.S.D.A. Plant 
Disease Reporter 17(1): 5, 1933. 

Huntley, F[red] A. 

Tomato culture. Idaho Agric. Expt. Sta. Hull. 34:108-117, 
1902. 

Husain, M. Afzal 

Leaf curl in eotton. Nature 126(3190): 958, 1930. 

Short note u1>oiii the occurrence of this disease in Punjab, India. 

lioaf-eurl in eotton and other plants. Nature, 130(3278): 312, 
1932. 

The disease is common in potato, tomato and pepper (G. anittticm.) 

Hutchins, L[ee] M[ilo] 

Peach orchards in Georgia inenaneed by phony disease. U. S. 
1). A. Yearbook, 1927:499-503, 1928. 

A brief statement concerning the spread of tho disease and its ef¬ 
fects on tho fruit. 

The cause and contagious nature of the phony disease of the 
peach. Proc. Ann. Meet. Georgia State llort. Soc. 63:25- 
32, 1929. 

Popular discussion. 

Phony disease of the peach. Phytopathology (Abstract) 19 
(1): 107, 1929. 

The phony disease of the peach. Mississippi State Plant Board 
Quart. Bull. 10(1): 1-11, 1930. 

A review of the history of the disease and its geographical dlstribn- 
tion in Southern United States. 


The phony disease of the peach. Joum. Econ. Ent. 23(3): 
555-662, 1930. rRev. Path. V6g. 17(8-9): 384, 1930.) 
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Peach mosaic, a new virus diseabe Science ns. 76 (1962): 
128, 1982 (Phytopathology (Abstract) 23(1) • 17, 1933.) 

The first record of this new disease. 

Identification and control of the phony disease of the peach 
(leorgia Office of the State Entom Bull 78, 55 p., 1933. 

Extensive considerations about the disease in the State of Gieorgia. 
Description of the disease and damages caused, methods for identiflea- 
tions of the malady The author states also that cireunstantial efl- 
dence points to the peach borer Aegerta emUosa as the insect vector 
of the virus As the only method of control he recommends the de¬ 
struction of infested trees, 

Hutson, J. C., & Malcom, Park ^ 

Investigation of tlie bunchy top disease of plantains in (Vylon. 
Tro]) Agr ((Vylon) 76(3) 129-140, 1930. 

A review and desonption of this disease and experiments demon¬ 
strating that it IS carried by Pentalonta ntgranervosa. Boot disease 
IB not necessaril} associated with bunchy top Eradication is the most 
satisfactory method of control. 

Xachevsku, A. 

Kiatkii ob/or sovnnieimogo sostoianua uchenua o vyrozhdenh 
11 lastenii (A brief review of the present status of the study 
oJ (legeneiation in plants) Materialy po mikologu i Fito- 
patologii 7(1) 195^207, 1928. 

Ichitkawa, Nobujiro 

On the siniilaritv of mulberry dwarfs and poach yellows in 
regard to tlieii symptoms and cause. Bot Mag Tokyo, 9- 
82-89, 1896 

Ikeno, J. 

Studies uber eiiiicn eigentumlichen Pall der infektiosen Buntblat- 
triglieit bei Capsicum annuum Ztschr Wis Biol. B Planta 
11(2) 359-367, 1980. 

Illingworth, J[ames] F[ranklin] 

Yellow spot of pineapple in Hawaii Phytopathology 21(9): 
86!v-880, 1931 

A nosv disease sihich is \ory important It is carried by thrips. 

Preliminary report on evidence that mealy bugs are an im¬ 
portant factor m pineapple wilt. Joum. Econ. Ent. 24(4;: 

* .877-889, 1931. 



PARTIAL BIBUOGBAPHT OF VIRUS DISEASES OF PLANTS 


191 


Summary of four yeari' work on the eubjeet in Hawaii The author 
presents evidence that pineapple wilt is transmitted by Pseudoooeeua 
brevipes, Okll. a mealy bug which infects the pineapple in Hawaii 
He recommends biological control. 

Ito, S. 

(Diseases of potatoes with special reference to the virus dis¬ 
eases.) Govern. Hokkaido Bur. Indust. Agrie. Bull. 32, 24 
p., 1920. 

Iwanowski, D[initri Josiphowitachz Valerian Viktorowitdi] 

Bjabuelia boh^sen tabaka, i*ja pritschini i sielstwo borbi snejen 
(Die Pokeiikraiiklieit der Tabaspflaiize.) (The spot disease 
of tobacco plant.) Mem. Acad. Imp. Sci. St. Petersburg 7 
(27): 22, 1890. 

ITeber zurie krankheiten der tabaks])fiaiize. (About two tobacco 
diseases.) Bull, de TAcad. Insper d. Sci. St. I^ctersburg 2 
(2): 67-70, 1892. (Abstracted in Beihefte Botaiiisches Centb. 
Jahrg. 3:266-268, 1892.) 

Ueber die luosaikkraiikheit der tabaks])tlanze. (About the mo¬ 
saic disease of tobacco plant.) (Vnirabl. f. Bakt. 6(8):250- 
254, 1899. 


Ueber die mosaikkrankiieit der tabakspflauze. (About mosaic 
disease of tobacco plant.) (Vntrabl. f. Bakt. 7:148, 1901. 

Die niosaik und jmckenkranklieit der tabakspflauze. (Mosaic 
and the s])ot discMisc of tobacco plant.) Ztschr. f. Pfanzeiikh. 
12(4) : 202-202, 1902. 

Discusses differences between mosaikkrankheit and pockenkrankheit. 

Ueber die mosaikkrankheit der tabakspflauze. (About the mo¬ 
saic disease of the tobacco plant.) Ztschr. Pflauzendrank. 
13(1): 1-14, 1902. (Bot. (4eiitbl. 40, 1902.) 

An extensive study of the disease with references to the work of 
previous workers. He believed the disease to be due to bacteria but 
failed to isolate an organism. He gives the results of inoculation ex¬ 
periments, filtering and observations. 

Iyengar, A. V. V. 

Contributions to the study of spike disease of sandal (Santalum 
album Limi.) II & III. Journ. Indian Inst Sci. 11A(9): 97- 
109, 1928. 
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Contributions to the study of spike disease of sandaL (Saniaium 
album, Linn.) Part X. Seasonal Studies on healthy and par¬ 
tially spiked trees. Joum. Indian. Inst. Sci. 12A(20):295- 
305, 1929. 

This paper gives the results of ehemieal analyses of the leaves wade 
during the period of the development of the disease. Also of healthy 
leaves during the same period. 

Iyengar, B. Narasimha 

Spike disease of sandal. Mysore Dept. Agric. Ann. Rpt. 1022- 
23:10-12, 1923. 

A brief record of studies on sandal wood. 

Jadcson, A[lbert] B[ruce] 

A possible cause of spike in sandaL Indian Forester 49! 635, 
1919. 

Suggests that the disease may be caused by ezeessive parasitism of 
sandal on sandal. 

Jackson H[erbert] S[pencer] & Osner, 0[eorgie] A[din| 

Potato disease's in Indiana. Indiana Agrie. Expt. Sta. (Perdue 
Univ.) (Mre. 71, 16 p., 1917. 

Jackson, L. W. B., A Hartley, Carl 

Transinissibility of the brooming disease of Black Locust. Phy- 
topatliology 23(1): 83-90, 1933. 

Detailed report of the authors in the transmissibility of brooming 
discs sc of Kohina pseutlacacia. The disease is considered to be 
caused by a virus. Attempts to transmit it by budding gave negative 
results, although it was successfully transmitted by grafting. 

JacBwdd, A[rthur] L[ouis] 

(Degeneration diseases of the potato according to the results 
of the investigations made in 1924.) Central Potato Co¬ 
operation Union, Moscow, 65 p., 1925. 

(Witches’ broom of potato.) Materials for Mycology & Phyto¬ 
pathology' 6(2): 117-128, 1926. 

Mesurcs practiques contre les maladies de la d^generescence. 
(Practical measures against the degeneration diseases.) De¬ 
fense des plantes, 4(1): 62-77, 1927. 

(A summary of the present status of the study of degenera- 

• tioh diseases in plants.) Mat. Mycol. &« Phytopath., Len- 

«ingrad, 7:195-207, 1928, 
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(Eting spot of tobacco leaves.) Ann. Inst. Expt. Agron. (Len¬ 
ingrad) 6:61-65, 1928. (Rev. Appl. Mycol. 9:347, 1930.) 

A report of a ring spot which the author beUevea to be the Mune ta 
the ring spot in the United States. 

Jagger, I[van] C[laude] 

Experiinents with the euciimber mosaic disease. Phytopathol¬ 
ogy 6(2):14»-.151, 1916. 

Gives the results of inoculation experiments and demonstrates that 
the disease is carried by Aphis gossypii Glover. 

Two transmissible mosaic diseases of encumber. Phytopathol¬ 
ogy (Abstract) 7(1): 61, 1917. 

Host of the white pickh* mosaic disease of encumber. Phyto¬ 
pathology 8(1): 32 33, 1918. 

A brief note going fbc hosts for this virus. ' “ 

Mosaic (lisfasc of cuciirbits. Phytopathology (Ahstract) 8(2) ■ 
74-75, 1918. 

TraiiMinssihlc mosaic disease of lettuce. Journ. Agric. Bes. 20 
(10) : 7:17-740, 1921. 

Symptoms and transmission experiments. 

Jaguenaud, G. 

Rechcrchcs sur la dcgcncrcscciicc dc la pomme de terre. (Re¬ 
searches on the degeneration of the potato ) Compt. Rend. 
Aead. Agr. Franee. 17(10): ;il8-322, 1931. 

(Th inflnenee of the soil and its position on the degeneration 
of til potato.) Ooinpt. Rond. Aead. Sei. 193:582, 1931. 

Janse, J. M. 

Proeve eener verklaring van sereh versehijn selen. Medcd nit’a 
Lands Plantentuin te Buitenzorg, 8:1-39, 1891. 

Janssen, J. J. 

Invloed der bemesting op de gezondheid van de aardappel. (In* 
fluence of manuring on the health of the potato.) Tijdschr. 
Plantenziek. 86(5): 119-151, 1929. 

This paper is devoted primary to the relation of aoils aad 
to the vima diwaaca 
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Jarrett, Phyllis H. 

Htreak. —a virus disease of tomatoes. Ann. Appl. Biol. 17 (2): 
248-259, 1930. 

A eomparifon of this disease with a disease prodneed bj iaoeiilatloR 
with a mixture of juice from mosaic potato and mosaie tobacco planta 
The author concludes that the glass house streak of tomato does not 
contain potato Tims. Tobacco mosaic and tomato streak appear to 
be due to a single Tims. 

The role of Thrips taibaci Lindeman in the transmission of virus 
diseases of tomato. Ann. Appl. Biol. 17(3): 444-451, 1930. 

After experimentation to show the role of Thrips iahaoi Lindeman 
in the transmission of virus disease of tomato, it is concluded that It 
does not transmit the disease under all conditions. 

Jehle, B[obert] A[ndrew] 

Disasterous effects of mosaic on the McCormick potato. Mary¬ 
land Agric. Expt. Sta. Bull. 282:215-219, 1926. 

A popular paper giving valuable data. 

Jenseni H[jahner] 

TIebcr die Bekaiti])fung der Mosaikkraiikhoit dor TabakpAanze 
(About the control of mosaic disease of the tobacco plant.) 
(yontrabl. f. Bakt. 16:440-445, 1906. 

_, et al. 

(Pathology and physiology of tabacco in the Crown Lands.) 
Proefstat. Vorsteland, Tabak (Dutch East Indies). Meded. 
6:7-7S, 122-130, 137, 197-198, 1913. 

A record of the work of Baciborski and Jensen for the years 1898- 
1911. 

Eenige oiider/eekingen over mozaikziekte bij de tabac. (Some 
investigations on mosaic disease of tobacco.) Meded. Proef¬ 
stat. Vorsteland. Tabak 33:59-66, 1918. 

The author reports that diseased plants may produce new foliage 
which does not show symptoms but this is not a proof that the 
have recovered. 

Jrasen, James H. 

Leaf enation resulting from tobacco mosaic infection in certain 
species of Nicoiiana L. Contr. Boyce Thompson Inst. 6(1): 
129-142, 1933. 

« This paper is the result of a study of outgrowths on the lower aide 
of leaves of mosaic Kieoiiana panieulata and if. Umsntosa, They did 
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not occur in plants shaded from direct sun light. Similar outgrowth 
occur occasionally on N. tabacum \ar. angusUfolta grown from cut¬ 
ting but not on plants grown from the seeds. These outgrowths some¬ 
times produce palisade cells on the lower surface. 

Isolation of yellow-mosaic viruses from plants infected with 
tobacco mosaic. Phytopathology 23(12): 964-974, 1933. 

The author gives his observations in experimental work and con¬ 
cludes that viruses of yellow mosaic arise during multiplication of 
tobacco mosaic vii us in infected plants. 

Jimenez NAnez, E. 

Cultivo de la eafia de a/ucdt (Sugar cane cultivation.) Cen¬ 
tro Ndl <lc Ague (Argentina) Bull. 6 3-24, 1930 

Jivanna Bao, P. S. 

The cause ot spike in sandal {Sanfaltm album) Indian For. 
46 469-487, 1920 (Bot Abs 7 173, 1921.) 

The physiological anatomy of the spiked leaf in sandal {San- 
iahtm Aihuw Ij i Indian For. 49(9) 3.11-360, 1921 ^Bot. 
Abs 10*285, 1922.) 

The cause of spike disease in sandal {Saniaium album L ) Indian 
Sci. (’’ongr J^roc 11 149, 1924. 

The virus tl cory in relation to spike disease of sandal. Imp. 
Bot (^onfi (London.) p. 357—3.59, 1924. 

Jochems, 8[arah] 0[amdia] J[ohaxi2iez] 

Ziekten van Deli—tabak (Diseases of deli-tobacco ) Meded. 

Dell Proefstdt Medan Sumatra 2 scr 43, 39 p., 1926. 

A popular discussion of many diseases, including Tirus diseases. 
Exceptionally well illustrated, 

Eene niewe virusziekte van Deli-tabak, de Rotterdam B-ziekte. 
(A new virus disease in Deli-tobacco, the Rotterdam B-dis- 
ease.) Meded. Deli Proefstat. Medam Sumatra Bull. 26, 26 
p., 1928. 

A record of a new viras disease of tobaeeo under the name of ^Bol- 
terdam B-Dissose”. 


Twee nieuwe virusziekten bij Deli-Tabak (Ringvlekziekte en 
nerfstreep.) (Two new virus diseases of Deli Tobacco (ring- 
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spot disease and vein streak.) Deli Proefstat. te Medaxn 
Sumatra Bull. 30, 24 p., 1930. 

Deseription of these two dueases and record of inoculation experi¬ 
ments. 

Jodidi, S[ajnuel] L[6o], Kellog, E[dward] H., & True, Rodnqr 
H[oward] 

Nitrog(‘u iiietabuliKin in normal and blighted spinach. Journ. 
Agric. Kes. 16:385-408, 1918. 

The diseased plants have a low nitrogen content and a high ammonia 
content. The authors record a number of differences in chemical con¬ 
tent between diseased and healthy plants. 

_, Moulton, S[tarley] C[heney,] & Mackley, K. S. 

Mosaic disease of spinach as characterized by its nitrogen 
constituents. Journ. Amer. (Iiem. Soe. 42:1061-1070^1920. 

A mosaic <hseasc of cabbage as revealed by its nitrogen con¬ 
stituents. Journ. Amer. (^hein. Soe. 42:1883-1893, 1920. 
(Science n. s. 62(1355): 588, 1920.) 

Joest, Ernest 

rel)erkanntc Ifektionsstoffc. (VntraJbl. f. Bak. 31:365, 1902- 

Joglar Rodriguez, F[rancisco] 

“El mosaico’' enfermedad del tabaco. (“The mosaic'^ disease 
of tobacco.) Kcv. Agric. Puerto Rico, 26(10): 150, 176, 1930. 
rupuhir discussion and description. 

Johnson, A[aron] 0[uy,] Me Kinney, H[arold] H[all,] Webb,. 
Robert W[illiam,] Leighty, Clyde E[yert] 

TIk* rosetto (iisouso hiuI ils control. T.H.D.A. Farmers’ Bull. 
1414, 10 p, 1924. 
ro])ular. 

Johnson B[tirt] Parker, & Dnggar B[enjamin] M[inge] 

Stoinatul infection with the virus of tabaceo mosaic. Phyto¬ 
pathology (Abstract) 20(1): 141-142, 1930. 

Coiicentration of the virus of the mosaic of tobacco. Amer 
Journ. Bot. 21(1): 42-53, 1934. 

The ontlior piccipitated material containing virus with a direct 110 
volt current and with several salts. Some carbons can be used to 
clarify the juice and leave the tobacco in suspension. The author de¬ 
scribes a method for preparing highly concentrated suspensions. There 
is a difference in the protein reaction of juices from healthy and mo- 
• *saie plants. The positive protein reaction may«be due to products as- 
. Bociated with the vims. 
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Johnson, E[dward] M[anhall] 

Virus diseases of tobacco in Kentucky. Kentucky Agric. Ezpt. 
Sta. Bull 306-289-415, 1930 

A nngspot like vims disease of red clover. Phytopathology 
23(9) 746-747, 1933. 

Beport ancl doaeriptioti of a clover disease which shows virus like 
symptomB. 

Johnson 0[eorge] W[illiain] 

The tomato its enlture uses and liistoi*> (4iird Monthly, Vol. 
I, 1847 

Johnson, James 

Diseases o! tohaeeo Wiseoiisin Ajrne K\|)1 Sta Bull 327, 

27 ]} 1914 

The relation of an temperature to eertain plant diseases Phy- 
topathoIog\ lini) 44(>-45S, 1921 

Expeninental evidenee u latini’ to tl • nature ol the mosaic 
virus Pinlo|)atholof»\ (Abstract) 12(1) 52, 1922 

The I’elatioii of an teni]ieiature to the mosaie disease of pota¬ 
toes and othei plants Phvtopatholop:y 12(9) -438-440, 1922. 

The optuiium temperature lies between 14 and 18® C The symp¬ 
toms disappear with temperature above 20® C 

_, & Mulvania M[anrice] 

A neM method of obtaining mosaie “virus”. Seienee n s. 60 
(1.540)-19, 1924. 

The eA^traetion of the juKe by hydraulic preasure 

A Virus from potato transmissible to tobaceo. Phytopathology 
(Abstract) 16(1)-46-47, 1925 

The transmission ot virubcs from apparently healthy ]>otatoes. 
Wisconsin Agrie Expt. Sta lies Bull. 63, 12 p., 1925. 

This paper gives the results of experiments which tend diow 
that at least two difterent yiruses are commonly, if not nniveraally, 
present in most standard varieties of potatoes 

Mosaic disease on different hosts. Phytopathology 16(2): 141- 
149, 1926. 
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The author gires evidenee that the mosaie of tobaeeo due to flfo 
▼iruBes which can be differentiated by the reaction of other hoatf whn 
inoculated with them. They are: 1-—ordinary tobacco moealc, 8—en¬ 
cumber mosaic, 3—^petunia mosaic, 4—qiecUed tobacco mosaic, and 
5 —^mild tobaeeo mosaic. 

The attenuation of plant viruses and the inactivatinfiT influence 
of oxyi^en. Science 64(1652): 210, 1926. 

The virus of tobacco mosaic may be attenuated by growing the host 
at 35 to 37” C. The action is more rapid in sandy than in day soils. 

New virus diseases of tobaeeo and related plants. Phyto¬ 
pathology (Abstract) 16(1): 66, 1926. 

A record but no description. 

Some points of view on the plant virus problem. Phytopathol¬ 
ogy 16(10): 745-751, 1926. 

The author emphasises the need of greater knowledge of the q^edfle 
properties of the viruses. 

The classifleation of plant viruses. Wisconsin Agric. Ezpt. Sta. 
Res. Bull. 76, 16 p., 1927. 

This paper gives the results of extensive experimental work from 
which the author describes ten viruses. The descriptions are based on 
the reaction of several host plants, resistance to aging, heat and chem- 
icala 

The properties and behavior of potato rugose mosaic. Phyto¬ 
pathology (Abstract) 18(1): 115, 1928. 

Further studies on the attenuation of plant viruses. Phyto¬ 
pathology (Abstract) 18(1): 156, 1928. 

The classification of certain virus diseases of the potato. Wis 
conson Agric. Expt. Sta. Res. Bull. 87, 24., 1929. 

This paper gives the results of the study of several virus dieeane 
and includes transmission, aging in vitro, thermal death-point, toler¬ 
ance, influence of chemicals, varietal snaeeptibllity and qrmptoms whidi 
axe variaUa 

_, A Bntler Ogden, W[ilUaan] 

The overwinter of the tobacco mosaic virus. Wisconsin Agric. 
Expt. Sta. Res. Bull. 96, 25 p., 1929. (Rev. Appl. MycoL 9 
(S):207, 1930.) 

* 4 - This paper gives the results of extensive Add experimenta to de¬ 
termine the rdarive hnportanee of variqgi methods of o f i tw Urte dngi 
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-, ft Hoggan, Inn4 A[ldyih] 

The challenge of plant virus differentiation and classiflcation. 
Fifth Int. Bot. Congr. Cambridge 1880:379-380, 1930. (Soi- 
ence 73(1880): 29-32, 1931.) 

-, ft- 

**Katahdin” a new variety of mosaic resistant potatoes. Sci¬ 
ence n. s. Suppl. 76(19118): 12, 1932. 

_ft Orant, Theodore J. 

The properties of plant viruses from different host species. 
Phytopathology 22(9); 741-757, 1932. 

''The thermal death points, resistance to aging in vitro dilntUm 
tolerance, and the resistance to certain chemicals of the vimses of or¬ 
dinary tobacco mosaic, cucumber mosaic, tobacco ring-spot, and to* 
baeeo q>ot necrosis (potato-rugose mosaic) hnre been eompared in ei* 
tracts from several species of host plants. The experimental lesolti 
show that the host species in which the viruses developed did not 
radicaUy influence the constancy of the properties of each virus. Borne 
minor influences wore noted that are hardly to be regarded as of snf- 

' fleient magnitude to be of actual signiflcance. 

The contentions that have previously been made in the Uteratnre 
that plant viruses may be fundamentally changed by the host plant 
affected and that the properties of viruses cannot be adequately itndr 
ied in a comparative way with the ordinary technique are consequently 
not supported by the results secured. It is believed that the proper¬ 
ties of artiflcially transmissible plant viruses offer one of the most 
convenient and reliable criteria for their isolation, diflerentiatiOB And 
elassifleation. 

Cucumber moHaie on tobacco in Wisconsin. Phytopathology 
(Abstract) 23(3): 311, 1933. 

Beport of fleld observations. The author points out the oceurrenee 
of cucumber mosaic in an epidemic form on tobacco. Appears on the 
basis of past field records to be unusuaL 

Johnston, John B[ob 0 rt,] ft Stevenson, John A[lbert] 

Fungi and diseases of sugar cane in Porto jRico. Joum. Dept. 
Agric. Porto Rico 1(4): 2^8-233, 1917. 

Brief notes: Early account of the occurrence of mosaic disease of 
sugar cane (called mottling) in Puerto Bico. 

_, ft Ashby, S[ydney] F[rancis,] Bancroft, 0[laiide] 

K[eith] Nowdl, W[illiaiu] ft Stevenson, John Apbert] 

Diseases of sugar cane in tropical and subtropical America, 
especially the West Indies. West Indies Bull. 16(4): 298- 
300, 1918. 

Brief notes on sereh and mosaic disease of sugar cane, the first in 
Java and the second in Puerto Bico. Description of both diseases. 
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The new cane disease in Cuba. The Louisiana Planter & Sugar 
Mfg. 68(6): 48, 1919. 

The author dedaxee that at least the dleeaie la prenat la three piov> 
iaeee. Quarantiiie meaauiee are recommended. The author jUwuMS 
also the hietory of the diaeaM in other eountriea 

La enfermedad ‘‘Mosaico” de la cana de azuear. (The disease 
“mosaic” of sugar cane.) >Secci6n de Sanidad Vegetal, Cuba, 
Circ. No. 6, 11 p., 1919. 

The author giuea popular dieeuaaion and reeommendattona 

The inosaie disease of sugar cane in 1928. (A discussion of 
the problem to data.) United Fruit Co., Agric. BesieDept. 
Pamphet, 35 p., 1923. (Louisiana Planter 73(1): 10-11, (2) 
30-32, (3)49-52, 1924. The lut. Sugar Joum. 26:469-473, 
1924. A Bev. by (\ A. Barber in Bev. Agric., Porto Bico 18; 
265-272, 1924.) 

A popular but very eomprehenalTe dlaenashm of this d i s e ase. 

Control of sugar eane mosaic. Louisiana Planter 74(10): 190- 

191, 1925. 

The disease spreads slowly in Ouba. Oontrol by inspeetlon and 
roguing is recommended. 

Joly, B. L. 

Les coiisequeiices de la mosa'ique du manioc. (The effects of Cas¬ 
sava mosaic.) Bev. de Bot. Appl. et d’Agrid. Trop. 11(114): 
99-104, 1931. 

On JfonAot vtUiittma and M. duMs. The former is the more re- 
ristant. 

Jones, F[red] B[euel,] & Granovsky, A[lezander] A[nastacievitoh] 

Yellowing of alfalfa caused by leafhoppers. Phytopathology 
(Abstract) 17(1); 39, 1927. 

Jones, O. H[oiward,] A mason, T. O. 

On two obscure diseases of cotton. Ann. Bot. 40;(160): 759-771, 
1926. 

, Description of two discnsos of cotton in Nigeria, “leaf enrl” and 

“leaf ndl”. “Leaf curl" is a vims disease, wl^ *1eaf roll** is 
not infeetioas and is caused by excessive soil humidity. 

Jonas, L[eon] K[nby] 

.Tho'eff^t and the rate of spread of “strqgk” on greenhouse 

* . .fomatoes. Phytopathology 20(10): 851, 1930. 
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Virus diseases of raspberry iu Washington. Washington State 
Hort. Assoc. Proc. 26:196-199, 1930. 

The mosaic disease of beets. Washington Agric. Expt. Sta. Bull. 
250, 16 p., 1931. 

The author diacufleeB briefly the general aapecte of the diseasOi eeoii- 
oluding that it ie not in the soil and is transmitted hy the mother 
beets. Curly-top is also present in Skajit County. Moi^ diaeaae is 
also reported in garden beets^ sugar beets, mangels and spinach. 

A new method of inoculating with viruses, l^hytopathology 
(Abstract) 22(12): 998-999, 1932. 

The sources of the viruses that causes streak of tomato. Phyto¬ 
pathology (Abstract) 22(12): 999, 1932. 

Caused by a combination of latent potato virus and common tobaeeo 
mosaic. 

I 

__ Anderson, E. J., & Bnmett, G[rover] 

(The latent viruH of potatoea.) Phytopath. Zeitschr. 7(1): 
93-115, 1934. 

Jones, Lewis B[alph] A Shear, 0[omelins] L[ott] 

False blossom of cranberries. Wisconsin Agric. Bzpt. Sta. Bull. 
240, 1914. 

A report upon false blossom and other cranberry maladies. 
Wisconsin State Cranberry Growers’ Ass’n Ann. Rpt. 27: 
13-14, 1914. 

Soil temperature as a factor in phytopathology. Plant World 
20:229-237, 1917. 

_, Miller, M[ande] A Bail «7 E[mest]. 

Frost necrosis of potato tuber.* Wisconsin Agric. Ezpt. Sta. Bea 
Bull. 46, 1919. 


Experimental work on the relation of soil temperature to diseases 
in plants. Wisconsin Acad. Sci. Arts A Letters. Trans. 20 : 
433-459, 1922. 

__ Johnson, James A Diekson, J[ames] O[oer»] 

Wisconsin studies upon the relation of soil temperature to plant 
diseases. Wisconsin Agric. Ezpt. Sta. Bes. Bull. 71, 1926. 
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_, ft Biker, Begina [Emma] 8[tockhaTweB] 

Progress ■with the control of aster wilt yellows. Phytopathology 
(Abstract) 19(1); 101, 1929. 


-, ft- 

Further progress with the control of aster wilt and yellows. 
Phytopathology (Abstract) 20(1): 129, 1930. 


-w- 

Wisconsin studies on aster diseases and their control. Wis¬ 
consin Agiic. Expt. Sta. Bes. Bull. Ill, 39 p., 1931. 

This pnUieation IndndM a mtj complete disenseioa of aster yeOoira 
and its control. 


The oldest known plant Firus disease. Science. n.s. 76(2052): 
385, 1934. 

This is a review of M. B. Me Kay and M. F. Werner’s Historical 
sketch of tnlip mosaic or “breaking”. 


Jonas, PhiUp M[aUory] 

A Mycctosoan found in tobacco plants with mosaic-like symp¬ 
toms. Phytopathology (Abstract) 16(1): 67, 1926. 


Structure and cultural history of a mycetosoan found in tobacco 
plants with mosaic-like symptoms. Bot. Qaz. 81(4): 446-459, 
1926. 

The author gives resnlts of studies which lead Urn to believe that 
tobaeeo mosaie is dnc to an organism whieh he describes under tlw 
name of Fiaimodiophara tabaei. 

Parasite Calkinsi on Plasmodiophora tabdoi and its possible etio¬ 
logical role in tobacco mosaic. Arch. Protistenk. 62(2-8): 
307-812, 1928. 

The author describes an unldentifled parasite wUeh he beUeves to 
be the cause of the mosaic. 

JoBM, Walter, ft Bawlini, T[hoina8] E[lsworih] 

Influence of spindle-tuber disease on the physiology of the 
potato tuber. Phytopathology (Abstract) 19(12): 1137, 1929. 

Jordi, Emit 

(import on plant diseases.) Jahresber Lpndw. Sehule Biits, 
1902 - 10 : 108-114, 1910. 
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Die Blattrollkrankheit der Kartoffel. (The leaf roll disease of 
potatoes.) Jabresher. d. Landw. Shule Biitti-zollikofen 1916- 
18. Anzew Bot. 1:216, 1919. 

Die Blattrollkrankheiten der Kartolffel. (Leafroll diseases of 
potato.) Mitteil. Naturl. Oes. Bern. (Abstract) 1822:36-37, 
1923. 

Jorstad, I[vbii] 

Beretning om plant ensykdommer i land og havebmket 1920-23. 
11 Frikttraer og haervekster. (Report on plant diseases in 
agriculture and horticulture in 1920-23. 11 Fruit trees and 
small fruits.) Cristiauia tirondahl and Sons Boktrykkeri, 73 
p., 1923. 

A record of eultivated ra8pberr7 moMiic. 

Jorgansen, 0. A.. A NieUen, 0[laf] 

Kartoffolfiorter og Kartoffelsygdomme. Orienterende under- 
sgelser. (Potato varieties and potato diseases. Preliminary 
investigations.) Tidsskr for Planteave 80(2) :29.5-315, 1933. 

A detailed and tabulated account is given of the authors’ iavestigai' 
tions in Denmark for fire years, on the reaction of some standard va* 
rieties to late leaf roll, mosaic and other diseases. 

Kaiser, P. 

Die Blattrollkrankheit der Kartoffel. (The leaf roll disease 
of potato.) Prakt. Ratgeb. Obstr-u Gartenbau 37:387-388, 
1922. 

Kamerling, Z[eiio] 

Onderzoekingen over onvodoenden groei ontijdig afstcrven van 
rilt als gevlg van vrortelziekten. Meded. van bet Proe£sta- 
tion Suikerriet West Java No 48, 1900. 

De gele-strepensiekten der bladeren. (The yellow stripe dll' 
ease of the leaves. ) Proefstation Suikerriet West Java 
“Kakok” to Pekalongan, Verslag. 1902:76-81, 1903. 

Kanmakara Menoii, 0. 

Does fire, or exposure of trees growing under shade, or damage 
to hosts lead to spike disease in sandalT Indian For. 46: 
498-500, 1919. 
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Kiwai, KOdo 

(Observations and experiments on the leafroll disease of the 
Irish potato in Japan.) Ber. Ohara Inst. Landw. Forsch, S 
(1): 47-77. 1921. 

GivM a hiatory of the diaease in Japan. 

(Mosaic* (iiseaht* of cucumber.) Agric. Lee. 6:42-71, 1923. 

Investigations on the Nelson’s Bodies as observed in the leaffoU, 
mosaic and healthy plants. Ber. des Ohara Inst. Landw. 
Forsch. in Kuraschiki, Japan. (English trans.) 2(4) :443-461, 
1924. 

The anther gives a review of the literatnre and the resq]|i of hia 
atndies on bodies found in the phloem tiasnes. He bdieves these bodies 
to be disentignting nndei. 

(Studies on the potato leafroll.) Japanese Dept. Agric. & 
Porseh. Bur. Agric. Mycol. & Entom. Bull. 17, 70 p., 1926. 

Kellerman, K[arl] F[rederio] 

Leaf-cut or tomosis of cotton seedlings. U. S. D. A. Ann. Rpt. 
p. 159, 1918. (Br. of Plant Indust. Bpt. for 1918, p. 25.) 

Phony disease of peach. U. S. D. A. Br. Plant Indst. Plant Dis. 
Kept. 14(17): 171, 1930. 

A record of ocenrrenee of this diaeasei 

Kdly, N. L. 

Bureau of Sugar Experiment Station. Assistant Plant Patho* 
logist, Report. Australia Sugar Joum. 18(3): 171, 172, 1926. 
(Rev. Appl. Mycol. 5:696-697, 1926. Queensland Agric. 
Journ. 26(2): 115, 1926.) 

Contains a brief diaenasion of moaaie of sngar eane and other dls- 


Assistant Pathologist Rejmrt. The Australian Sugar Joum. 18 
(5): 277-278, 1926. 

Mosaic disease in cane. Sugar 18(3): 171-172,1926. (Queens¬ 
land Agric. Joum. 26(6): 498, 499, 1926.) 

* bureau of Sugar Experiment Station. Cane pests and diseases. 
'*■ Queensland Agric. Joum. 26(2): 115, 1926. 
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(iane pests and diseases. Queensland Agric. Journ. 27: (2): 82, 
83, 96, 98, 1927. (Rev. Appl. Mycol. 6:375, 376, 1927.) 

Kendrlok, Janies B[lsir,] ft Oardner M[ax] W[imam] 

Soybean mosaic* seed transmission and effect of yield. Journ. 
Agric. Res. 27(2): 91-98, 1924. 

The disease is transmitted through the seed. It reduces the 7I0U 
of seed. The seed from diseased plants do not germinate weU. 

Kerling, L[oni8e] 0[athaiiiia] P[etronells] 

Microscopich oiiderzoek van pseudonet-nc'crose en Kringerigheid 
van de Aardappel. (Microscopic investigations of pseudo-net 
necrosis and “Krigerilieid” of the potato.) Mcded. Land- 
bouwliooschool Wagcniiigen. 33(10): 17, 1929. (Rev. Appl. 
Mycol. 9:477. 1930.) 

The first disease is transmitted in the seed. The second occurs on 
certain soils. The microscopic characters are very similar. 

Mierospopic* iuvestifcations of pseudonetnecroHis and Krigerig- 
lioid of the i)otato. Phytopathology (Abstract) 20(1): 138, 
1930. 


The anatomy of the “Kroepoek-diseased'^ leaf of Nicotiana 
tabacum and of Zinma eJegann. Phytopathology 23(2): 175- 
190, 1933. 

A detailed description of the writer’s observations in his anatomical 
studies on tobacco and zinnia leaves received from Java, which were 
affected by ''common” and "transparent” types of "Kroopoek" 
(leaf curl). 

Kenr, John Y. 

Seed transmission of the virus causing variegation of abutilon. 
Phytopathology (Abstract) 23(1): 20, 1938. 

Studies of transmission of the virus causing variegation in A^uUUm 
thompsoni and A, mvlleri in sellings produced by crossing these two 
species. 

Partial recovery and immunity of virus-diseased abutilon. Phy- 
tophathology (Abstract) 24(1): 12-13, 1934. 

King, 0[harlineni] J[ackson] ft Loomis, H[arold] Trederio 

Factors influencing the severity of the crazy-top disorder of 
cotton. U. S. D. A. Bull. 1484, 21 p., 1927. 
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Klanqr, Addiwn 

Oane diseases in the Hawaiian Islands. The Planter ft Sugar 
Mfg. 76(10): 191-192, 1926. (Bev. AppL Myed. 5:518, 
1926.) 

Studies aad eetiiiiate of loeiee due to luoesie. 

Krkkssr, Emil Otto^ Oskar von 

Die blattroUrankheit der kartoffeln. (The leafroU disease of 
potatoes.) Deutsche Landro Presesse 45 No. 14, 1919. 
(Ztsehr. Pflanzenkranklr. 20:54, 1919.) 

Sissaaiion of syuptoias of true potato leafnU and Mpaiating It 
from other diseaaea. Oanae not found. 

Kirk, Tpunnas] W[imam] 

Potato diseases. New. Zeal. Dept. Agile. Ann. Bpt. 13:346-363, 
1905. 

Kirkpatrick, Tpumias] W[iiiftld] 

Preliminary note on leaf-crinkle of cotton in the Gteriza area. 
Sudan. Bull. Ent. Bes. 21(2): 127-137, 1930. 

Control experiments indicated that a white fly (AJeuroMae) is the 
vector. Experiments with Bmpoatea /ossioKs, gave negative resnlta 

Leaf-curl in cotton. Nature 125(3157): 672,1930. (Bev. Appl. 
Mycol. 9:590, 1930.) 

A disease of long staple eotton in the Sudan region appears to he 
caused by a virus and la transmitted by a qweles of Aieurodidao. 

Further studies of leaf-curl of cotton in the Sudan. Bull. Ent. 
Bes. 22(3): 323-363, 1931. 

The author adopts the name "leaf-onrl" which is manifested by 
eymptonu of **leaf-crl]iUe” on some varieties of eotton and BMoais 
on others. OrinUe is transmitted by white flies (Bsmlste gossipf- 
perda). It attaeka Eibiumt ssoalsatHc, S, oeanaMaii^ E. aabdaAfo 
aad Althsoo rososL 

Kincibiher, B. 

Die Blattrollkrankheit des hopfens. (The leafroll disease of 
hops.) Biol. Qeneralis Vienna 5:225, 1929. (Abstract in 
Fortschr. der Landw. 6(21): 699-700, 1929. Ber. AppL 
Mycol. 0(2): 131, 1980.) 

The author boHsfos that tUs dissasi is due to manBia. 

KMpp, B. Ih 

^jrtdogie und Abban der Kartoffel. (Beolqgy and degeneistum 
of the potato.) Pflanienrocht. 8(^: 218-818,1982. 
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Brief diieniriAii of the variooe hjpothoeee of the etiologj of the 
rirni diieas ee . Givee alio eonaideratioiia of the potato degeaeimtta 
probleme in rriation to the ecology in German and fnU detaila of a 
ijstem of experimentation. 

Der Abban der Kartoifel ala Folge von Leistungsiibeni—^pan- 
nungen. (Potato degeneration as a sequel to overtaxation 
of the productive capacHy.) Pflanzenbau Pflanzenschutz u. 
Pflanzenzucht. 10(4): 129-146, (5): 161-197, 1933. 

Continuation of previous work and observations in which the au¬ 
thor develops his theory of an ecological basis for potato degeneratioB. 

Klobahn, Hemich 

Ueber eine Erankhafte Verandenmg der Anemone memorosa L. 
und liber inen in den Driisenhaaren derselben Pilz. Ber. D. 
Bot. Qes. 16:527-636,1897. 

Virus Erankheiten. (Virus diseases.) Plant 6(1): 43-68, 
1923. 

Die Alloiophyllie des Anmione nemotvsa und ihre vermutliche 
ui*sache. (Alloiophylly on Anemone nrmoroaa and its probable 
cause.) Plants Arch. Wiss. Bot. 1(4): 419-440,1926. (Ztsohr. 
Wis. Biol. Abt. Bor. Deussche Bot. Oesellech 48(32)-(37), 
1926.) 

Reports the finding of bacteria-like bodies in the erils. The disease 
is transmitted through the soil. 

Ueber viruskrankheit und Alloiophyllie. (mit Demostrationen.) 
(Virus diseases and alloiophylly.) Naturwissenschaften (Ab¬ 
stract.) 16(45-47): 1002, 1928. 

Auschluss an alloiophyllie und viruskrangheiten. Plants 6:49- 
78, 1928. 

Experimentalle und cytologisehe untersuchungen im anschluss 
an alloiophyllie und viruskrankheiten. Ztschr. Wiss. Biol. 
Abt. B. Plants 6(1): 40-95, 1928. 

The author describes the symptoms of alloiophylly a disease of 
Anemone nemoroea. The disease was produced by inoeulation with 
filtered juice. The author also made a study of cell inclusions which 
be dassifled as follows; 1—amoeboid bodies; 2 —^thread-like bundles, 
and 8—striated bodies, all' of which are founded in the phloem of 
both healthy and diseased plants; 4—trypanoplasts whieh are fomd 
in both haaltiqr and mosaic potato and A* ikompeatiiL 
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On scolecosomes and on similar bodies in mosaic diseased plants. 
Proc. Int. Congr. Plant Sei. (Ithaca, N. Y.) 1929:1243-1248, 
1929. 

When Anenuna tmuHouloidM and A. itipoUa wen inoenlated witt 
juire from A. nemoroaa, aeolecosomea were prodneed. Similar bodies 
wen found in Mvend other planta infected with vine d ie e a ee e 

Fortsptzung der ezperimentallen Untersuchnngen uber alloiopbyl- 
lie nnd Vimskrankheiten. Phytopathology Ztschr. 4(1) :l-36, 
1931. 

Efforts to enltivate tobaeeo monie 14 x 08 gave negatlTe resnlta. The 
precipitate in sealed tabes for one year gave positiTe results when in¬ 
oculated into plants. 

'a 

Kkmm, M. J. 

Mosaikkrankhoiten der kultnrpflanzen. (Mosaic diseases of cnl* 
tivated plants.) Ostenrop. Landw. Ztsehr. 9(11): 1932. 

Knight, Thomas Andrew 

On the prevention of the disease called curl in the potato. Hort. 
Soe. (London) Trans. 2:64-67, 1819. (Munster Farmers’ 
Mag. 4:68, 1816.) 

Knorr, P. 

(Diseases of potatoes and their control.) Arb. Forschnngsinst. 
Kartoffelban 4:68-75, 1920. 

(Potato diseases and their control.) Arb. Forschunsinst. Kar- 
tofifelban 6:114-121, 1922. 

Knowlton, George F[ranklin] 

Beet leafhopper and curly-top situation in Utah. Utah. Agric. 
Ezpt. 8ta. Circ. 66,12 p., 1927. (Facts About Sugar 22(32): 
768, 1927.) 

The beet leafhopper in Utah. A study of its situation and the 
occurrence of curly-top. Utah. Agric. Ezpt. Sta. Bull. 206, 
23 p., 1928. (Bey. Appl. Mycol. 9(1): 9, 1930.) 

A popubur dlsensrion of the tnnsmissiQn of the curly top of the 
sugar beet by Eutettte tmuQa, 

Studies on the morphology of the beet leafhopper Eutettis 
teneltm (Baker.) Utah Agric. Ezpt. Sta. Bull. 212, 24 p., 
1929. 



PARTIAL BIBLKmRAPnV OP VIRTTS DIREASER OF PLANTS 


209 


Studies on the beet leaf hopper {Eutrttir tenettus) Proc. Utah. 
Acad. Sci. 7:57-58, 1930. 

The beet leafhopper in northern Utah. Euteitir tendhu.) 
Utah Agrie. Expt. Sta. Bull. 23, 64 p., 1932. 

This paper does not deal with virus diseases hut is interestin^r because 
the insect is a vector of the curly-top of the sugar beet. 

Kobns, J[acob] D[erk] & Bokma de Boer, B. 

Selecttie van het Suikerriet. (Selection of sugar cane.) Arc. 
voor de Java Suikor Tndust. ]/. 289-319, 1902. 

Studien uber die Ursache der Blattrollkranklieit dor KartoflFel 
und uber die Mogliclikeit der Uebertrangung dieser Krankheit 
diireli das Saatgiit und den Bodeii. (Studies on the cause of 
jjleafroll disease of ])otHto and on the possibiuty of transmis¬ 
sion of this disease by means of seed and soil.) Ztschr. Landw* 
Ver. Osterr. 14(5): 759-805, 1911. 

_, Bros, 0[tto] ' 

Bericht uber die van der K. K. Pflanzenschuzstation im Jalire 
1911 durchgefuhrten Versiiche zuin studium der BlattroU- 
krankheit der Kartoffel. (Report on the K. K. Plant 
Protection Station in the year 1911, about the experiments 
conducted on the studies of leaf roll diseases of the potato.) 
(Mittcilungcii des Komitecs um Studium der Blattrollkrank- 
heit der Kartoffel, No, 5. (Memoir of the committee for the 
study of the leaf roll disease of potato. No. 6.), Ztschr. lur 
Landw. Ver. Osterr. Jahrg. 16(3) 179-247, 1912. 

_, Komauth, K[arl] ft Bros, Otto 

Ueber Blattrollkrankheit der Kartoffel VI. (Lcafroll disease 
of the potato VI.) Ztrehr. Landw. Ver. Osterr. 16(3): 140, 
1923. (Bot. Centralbl. (Abstract) 123(8): 200, 1913.) 

(Important potato disease.) Monattish. Landw. 6(7): 211-214, 
1913. 

Ueber dei Blattrollkrankheit der Kartoffel. (Potato leafroU 
disease.) Wiener. Landw. 64(41): 882-383, 1914. 
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Ueber der Blattrollkrankheit der Kartoffel. (Leafroll disease of 
the potato.) Zrscht. Landw. Ver. Osterr. 17(5): 270-300, 
1914. 

Koeh, Karl Lee 

The potato ru(N>8e mosaic complex. Science n. s. 73(901) ;615, 
1931. 

Beport that the rugose mosaie of the potato is the tame as qwt- 
neerosis in tobacco and is caused by a combination of two distinet 
▼irnses. 

The nature of potato rugose mosaic. Phytopathology 23(4): 
319-342, 1933. ^ 

A rather extensiTc report of the author’s experiments, fully diih 
entsed and tabulated. He confirms the evidence that rugose mosaie of 
potato is due to a combined action of the mottle vims normally pteseat 
in healthy potatoes with “veinbanding”. 

Kook, 0[u8tav], ft Komanth, JL 

Studien iiber die ursaehen der Blattrollkrankheit der Kartoffel 
und liber die Moglichkcit der Uebertragung dieser Erankheit 
dureh das Sastgut und den Boden. Zeitschr. Land. Yer* 
Buchsw. Oesterr 14:759-805, 1911. 

Unsere gegenwartigeu Kenntnisse iiber die Blattrollkrankheit. 
(Our present knowledge on the leaf roll disease.) Monat. 
Landw. 2:379^83, 1909. 

__ ft Komanth, K. 

Beitrage zum Studium der Blattrollkrankheit. (Contribution 
to the studies on leafroll disease.) Monat. Landw. 3:365- 
369, 1910. 

Die Blattrollkrankheit der Kartoffel. (The leafroll disease of 
potato.) Zeitschr. Landw. Versuchsw. Oesterr. 14:737,1911. 

Die Blattrollkrankheit der Kartoffel. (The leafroll disease ot 
potato.) Wien Landw. Zeitg. 64:382-383, 1914. 

__ et aL 

Studien iiber die Blattrollkrankheit der KartoffeL (Studies on 
the leaf roll disease of potatoes.) l^eitschr. Landw. Yer* 
BUchsw Oesterr. 17:270-300, 1914. 
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Masseanauless als Mittel gegeii den Abbau. (Mass selection as 
a remedy for degeneration.) Osterr. Erscbt. fur Kartoffelban, 
p., 45-47, 1930. 

Popular. 


Die “Viruskrankhoiten” der Kartoffel. (The virus disease of 
the potato.) Osterr. Zrster. fiir Kartoffelban No. 2, 3 p., 1927. 


Keeslag, F. D. 

Die Kartoffelarlieiiuug in Holland. Mitt. Deustch. Landw. 
Oeseleh. 14(23): r)05-,')08, 1930. 

Potato seed Beleetion for the gradual eUmination of virus disease. 

Kofoid, Charles A[twood], Severinin, H[enr 7 ] Herman P[anl,] ft 
Swesy Olive. 

N^’leon’s spiral bodies in tomato not protozoans. Phytopathology, 
13(7) :330-331, 1923. 

This paper gives the results of the studies of both normal and die* 
eased plants. Protozoan like bodies wei. found in both and it was 
demonstrated that they were not trypanosomas. 

Kohler, E[rich] 

Ktellnngualime zum Problem for Kartoffelbans. Die Kartoffel 
10:159-160, 1930. 


Allgemeines iiber viniskrakheitcn bei pflanzen. (General infor¬ 
mation on virus diseases of plants.) Angew. Bot. 14(4): 
334-348, 1932. 

A general review of the subject 


Die Rolle der Viruskrankheitan beim Kartoffelabbau. (Tne role 
of the virus diseases in potato degeneration.) Angew. Bot. 
16(2) :122-131, 1933. 

The author states that the most important vims disease of potato In 
Europe, without a doubt is leaf roll, followed by E. M. Smith’s Z 
and T, Murphy’s and MeZay’s A and EShler B77 and H19. 


Untersuchngen fiber die Yimskrankheiten der Kartoffel I 
Yersuche mit Yiren aus der Mosaikgmppe. (Investigations 
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on the virus diseases of the potato. I Experiment with viruses 
of the mosaic group.) Phytopath. Zeitschr. 6(6) :567-591, 
1933. 

A detailed account of the author'a studies on the nature of five 
▼iruses isolated in Germany from potatoes, designated as M 28, M 29| 
H 19, B 77 and GA. Tests of these viruses were made on various hosts. 
Beaults are given. 

Viruskrankheiten au Tomaten und Gurken unter Glas. (Vims 
diseases of tomatoes and cucumbers under glass.) Nachrich- 
tenbl. Deutsch, Zensehutzdicnst, 13(2); 11-13, 1933. 

Brief review of the knowledge of the virus diseases of tomatoes and 
cucumbers occurring in glasshouses. 

Ein latentes Kart off elvirus. (A latent potato virus.) Naturwiss- 
eiiHch 21(31): 578, 1933. 

Report of the observations and results attained by the author study¬ 
ing the virus from an apparently health potato transmissible by rub¬ 
bing with tobacco, which is termed E 8, 

TJjitersucligeu iiber die Viruskrankheiten der Kartoffel. II 
Stiulien zur lilattrolJkraiikheit. (Investigations on the virus 
diseases of potatoes. II. Studies on leaf roll disease. Phy¬ 
topath. Zeithdir. 6(4): 359-369, 1933. 

Continuation of previous work on potato leaf-roll disease. Transr 
iiiiHsion studioR means of the aphid Myeus pernoae. 

Kohler, E. 

Die \"iruskrankheiten der Kartoffel. (The virus diseases of the 
potato.) Diol. Keichsanst. fiir Land-und Fortwirtsch. Flugbl. 
42, 4 !»., 1933. 

Brief ]»opulai account on the occurrence, etiology and control of 
leaf-roll mosaic, loaf curl and streak of potatoes in relation to de- 
genenition in Germany. 

. 

TTnter®^** '.ngen fiber die viruskrankheiten der Kartoffel. III. 
Weicere versuche init vireu der mosaikgruppe. (Investiga¬ 
tions on virus diseases of the potato. III. Further trials with 
viruses of the mosaic group.) Phytopath. Zeitschr. 7(1) :J - 
30, 1934. 

Xoidiig,^0[onielia] J[ohan] 

iGMIandasch Tabak. De Nature 17:368-373, 18:322-339, 357- 
-866, 1898. 
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Die Fleckenoder Mosaikkrankheit der Hollandischeu Tabaka. 
(The spot or mosaic disease of Holland tobacco ) Ztschr. 
Pflanzenkarnk Bd 9(2) 65-80, 1890 

Koningsberger, V. J. 

Fidji-ziektc op JaAa (Fiji disease in Java) Arch voor do Java 
Suikermdus 38(25) 58 j- 584 1030 (Rev A])pl Mycol 10 
(1) 58-50 1031 ) 

Notes on the obsenation of the oeeiirrenee of ‘‘Fill” disease on 
canes imported from the Philippines, G A. 12735 and G. 17. In the 
Philippines the most snsceptible varieties are P. O J. 288 and DISS. 

Kopp, A[ndr6] 

(Pediiut rosette ) Rev Bot A| pi A Agne Colon 4(30) • 129, 
1024 

Ld mosdique de la eaiine de siieie (The mosaic ol the sugar 

t cane disease ) Rev de Bot AppI 6(46) 411-417, (47) 519- 
526, 1025 niev Appl Mveol 6(1) 2, 1026 Rta Agrom 
Guadalupe Te li Bull No 1, 1026 Rc\ Appl Knt ser A 
13 530 1026 

A genorni dimussion of the subject 

La raosdique de la (aiiiu a suerc (The mosaic of sugar caiic ) 
Rev A”TJ( Tie Reunion (10-14) 6-8, 1026 

Uii cas de longiu incubation do la mosaique de la canne a sucre 
(A ease oi long incubation of sugar cane mosaic ) Rev Bot 
Appl et d'Agric Trop 11(113) 37-30, 1031 

The author gives the observations on tho slow spread of the disease 

_Eminerez de Charmoy, D[onald] d’ 

Nouvelles constatations sur la maladies a virus de la canne k 
sucre et du mais (New evidence about the virus of sugar 
cane and com ) Compt Rend Acad Sci (Pans) 193 875, 
1031 

Observations nouvelles coiicemant la mosaique de la eanne & 
sucre et la Streak du niais (New observations concerning 
sugar cane mosaic and com streak ) Sta Agrom He de la 
Reunion. Travaux Tech. Bull. 3, 10 p., 1932. 

A brief description of the topography of the island. Owing to 
natural barzien it is impoesible for the mosaie to pass from leeward 
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to windward part of the island except 1^ the aid of man. The mosaie 
was introduced 15 or 20 years ago, probably from Java. The disease 
has spread more abundantly on the leeward. Varieties Luisir and 
Post Madmy are very susceptible. Best varieties are disappearing be¬ 
cause of mosaic and gummosis. Mosaic is carried by cuttings and by 
Aphts maidts which is abundant. Restricted to a relatively small area 
on the windward side. Difficult to understand why it is not more gen¬ 
eral on the windward side. Experimental work at the Station in¬ 
dicates that the disease may be dormant for very long periods of time. 
Streak is most common in Uba. Also occurs on other canes and com 
but is rare on most canes except Uba and R. P. 8. It is transmitted 
from Coix Lachryma johi to R. P. 6, by A, tnaidu. This is con¬ 
tradictory to results of Stor^. Uba is more susceptible to virus from 
Uba than to viius from corn. Virus from Ubn and com docs not ap- 
poar to infei’t Eleustnr tndfco. but the virus from POJ 213 does 
infect B. indica. The virus is carried by A. maidis from conmlo com 
and from cane to cane. It is also carried from Coix Lachryma johi 
to cane.* Cane growing near com which is badly infected with the 
streak and infected with A. maidia did not contract the disease. This 
was also true of oats. Coix Larhryma johi and some grasses appear 
to be reservoirs for the vims. 

Situation actuelle de la mosaique de la eamie 4 la Beunion. 
(Actual aituatioii of su^ar-eane mosaic in Reunion. Travaux 
Tech. He de la Reunion, Bull. 3:11-19. 1932. 

A discussion of the distribution and importance of the importation 
of canes. 

Komauth, K[arl,] A Beitmair, 0[tto] 

Die Blatrollkraiikhcit der Kartoffel und ihr Auftreteii in Oester- 
reich. (The leafroll disease of potato and its occurrence in 
Australia.) Monastshefte fur Landw. Jahrg. 2(3): 79-90, 
1909. 


Studien uber die Blattrollkranheit der Kartoffel. (Studies on 
the leafroll disease of the potato.) Mit besonderer Beruck- 
sightigung ihres Auftreten und Hirer Vervreitung 1908 in 
Osterr. Ztschr. Landw. Versu. in Osterr. Jahrg. 8(3) :97-125, 
1909. 


OCoatoff, D. 

(Virus diseases causing sterility.) Phytopath. Zeitschr. 6(6): 

593-602. 1933. 

Report of the author’s observations on certain abnormalities of tho 
reproductive organs on some q^edes and hybrids of Nioottamm, in¬ 
duced by virus disease s . He denominates the*vims eansing stofiUty 
*’female starilHy vima”. 
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(A contribution to the sterility and irregulsrities in the meiotie 
processes caused by virus diseases.) Qenctica 16(1-2): 103- 
114. 1933. 

Oontinnation of the previous work of the anthor at Leningrad ea 
the female steriliiy virus of tobaeeo. 

Kotila, J[olin] E[meit] 

Mosaic and potato yields in Michigan. Michigan. Agric. 

Sta. Quart. Bull. 6(4): 18ti-189, 1923. 

The author reports a loss of S2 per cent due to mosaic. 

__ & Goons, 0[eorge]. H[erbeirt] 

Try))anosouio-likc bodies in Soianaeeus plants. Phytopathology 
13 : 324-326. 1923. 

This paper gives the results of studies of mosaic and normal plants. 
The authors found protozoa-like bodies in both but they <1o not 
lieve them to be protozoa. 

transmission studios of virus diseases of potato in Micliigan, 
1926-27. Potato Ass’n. Amer. Proc*. 14: 9!)-101, 1927. 

A review of eoutribution to potato pathology which appeared in 
American publications during year, 1927. Potato Ass’n. 
Amer. Proe. 14 226-232. 1927. 

Roguing and potato virus disease control. Potato Ass’n. Amer. 
Ann. Meetg. Proc. 16th. 1929-30:164-168, 1930. (Rev. AppL 
Myeol. 9:r)51. 1930. 

This paper gives the results of roguing for the control of these din* 
oabe>i. The ]Kneentagc of vims disease in the next crop was voiy high; 
mosaic and leafroll the highest The anthor believes that Bolamm 
duleamara and FhjftdUi gnmdifiora ■mm sources of infection. 

Experiments with the tuber index method of controlling vims 
diseases of potato. Michigan Agric. Expt. Sta. Bull. 117, 26 
p.. 1931. 

A deseriptioa of methods and results of experimental work. 

Xottman, O. 

The sereh cane disease. Sugar Cane 28:31^-317, 1891. 

Krunsr, S[imon] P[endleton] 

Experiment with bacterial filters and filterable viruses. Science 
65:46. 1927 

A brief aeeonnt on the snbjeet in general but not ospedally on plant 
viruses. 
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Kranti, r[Tad] Ajlbert,] A Bii^ 0[ii7] B[i(diard] 

Belation of mosaic to nmning-out of potatoes in Minnesota. 
Minnesota Agric. Ezpt. Sta Bull. 107, 31 p., 1921. 

(Hves the hietory, qrmptoms and methods of transmiarion of this 
disease. Also field experiments to determine effect on yielda 

Krandin, Q[ottfried] 

TTntersuchungen an Panaschierten Pflanzen. (Investigations on 
variegated plants. Zrscht. Pflnazenkrank. 18:193-203,1908. 

A record of spectroscopic studies. 

Kraybill, Henry R[eBi8tJ & Eckersoxie Sophie, H[eimion] 

Tomato mosaic. Filtration and inoculation experiments. Amer. 
Journ Bot. 14(8) :487-49ci 1927. 

Used a fritted glass filter and secured (1) a residue which produced 
mosaic, and (2) a filtrate which produced a fern leaf. %• 

- , ft- 

Separation of fern leaf fi'om mottling in tomato mosaic. Phyto¬ 
pathology 17(1): 57-58, 1927. 

_, Brewer, B[earl] H[arvey], Samson. B[oylnini] 

WCaltor,] ft Oardner, Max W[illiam] 

The separation from mosaic tomato plants of toxins which prod- 
dnee some of the typical symptoms. Phytopathology (Abs¬ 
tract) 19(1):108, 1929. 

A noii-iiifeetious leaf-deforming principle from mosaic tomato 
plants. Phytopathology’, 22(7); 629-636, 1932. 

The anthon induced a filiform leaf on tomato plante by heavy Inoe- 
ulatione with preparations made from tomato plants but which was 
non-infectione for mosaic. Lator growths were normal. The abnor¬ 
mality was not produced with preparations from healthy tomato plants. 

KrBger, K. 

Beitrage zur Physiologic der Blattrollkrankheit der kartoffeL 
(Contribution about the physiology of the leafroU disease of 
potato.) Wise. Arch. Landow A. Arch. Pflauzenzan 9(3}: 
496-524, 1932. 

Kriigar, W. 

Yorlaufige Mitteiluugen iiber die sogenannte “Rerehkrankheit” 
des Zuckerrohres. Ber. Versnehstat. Znckerrohr. in West- 
Java, Kagok-Tegal (Java) 1:126-179, 1890, 


Wmtere Mitteilnngen iiber die Serehkrankheit der Znkerrohres 
w Belenehtung des Standes der Serehfrage Ber. Versuchistat 
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Zuckerrohr in West-Java, Kagok-Tegal (Java) 2:122-219, 
1896. 

Extexuiive review of literature on eeroli disease. 

r^eber die UrKaelu* <ier Serehkrankheit des Zuehorrohres. Bine 
Kritik der Arbeit mid Theorie von Wakker. (On the cause 
of sereh disease of sugar cane. A critieisni of the work and 
theory of Wakker.) Deutsche Zuekeriud. 23:225-235, 1898. 

Knfferath, H., ft Oheaqniere, J[ean] 

La mosaique dii manioc. (Mosaic of C^assava.) (yompt. Bend. 
Soe. de Biol. 109(12): 1146-1148. 1932 (Ann. de Gembloux 
38(11): 365, 1932.) 

The authors report a second mosaic disease of Ma<niliot uiilissima, 
M. aipi find M, glasnovii. It is transmitted by an Aleurodidae. The 
record is from Belgian Congo. 

Enlkarni, a[okal] 8[iibra8] 

Mosaic and other related disease of crops in tlie Bombay Presi¬ 
dency. Poona Agi’ic. Coll. Mag 16(1): 6-12, 1924. 

Euikel, Lrouis] Ofttol 

A possiDJe causative agent tor tne mosaic disease ot eane. H. 
S. P. A. Expt. Sta. Bot. ser. Bull. 3(1): 44-58,1921. (Science 
n.s. 66:73, 1928. Arch. Java Suikerindus. 1922:356, 1922.) 
Gives symptoms, distribution, varietal resistance and a very thorough 
discussion of the intracellular bodies which the author bdievos to be 
the cause of the disease. 

A possible causative agent for the mosaic disease of com. 
U.S.P.A. Exi»t. Sta. Bot. ser. Bull. 3(1): 1-14, 1921. 

Mosaic of sugar cane. Louisiana Planter 69(25): 442-443, 
1922. 

Popular. 

Mosaic disease on a new g^ass host. HawiCii Planters’ Bee. 
26(3): 163, 1922. 

Insect transmission of yellow stripe disease. Hawaii Planters’ 
Bee. 26(2): 58-64, 1922. (Archiv. Java Suikerind. 30(21): 
357-358, 1922.) 

Amoeboid bodies associated with Hippeasinim mosaic. Science 
66:73, 1922. 



218 THE JOURNAL OF AGBICULTITRE OF THE UNIVERSITT OF P. B. 


Studies on the mosaic of sugar cane. H. S. P. A. Bull. Ezpt 
Sta. Bot. ser. 3(2): 115-167, 1924. (Rev. Appl. Myeol. 8: 
607-608, 1924.) 

DiscuBBOB the nature of the disease, method of transmission to other 
host, effect of sun light and extensive studies on effects on commercial 
varieties. 

Further Ktudies on the intra-cellular bodies associated with cer 
tain mosaic diseases. H. S. P. A. Expt. 8ta. Bot. ser. BulL 
3(2): 108-114, 1924. (Rev. Appl. Mycol. 3:598, 1924.) 

Discusses the intra-cellular bodies in several species of plants. 

Insect traiiHinission of aster yellows. Phytopathologj^ (Abs¬ 
tract) 14(1): 54, 1924. 

Histological and cytological studies on the Fiji disease of sugar 
cane. H.S.P.A. Expt. Sta. Bot. ser. Bull. 3(1): 99-107, 
1924. 

Studies on the intra-cellular bodies bj Lyon. The evidence is not 
sufficient to determine their nature. 

Insect transmission and host range of aster yellows. Science 
ns. 62(1614):524, 1926. 

Mosaic and related diseases. Amor. Journ. Bot. 12(8): 617- 
521, 1925. 

The author discusses question concerning possible causes and meth* 
ods of tran smiss ion and suggests lines of research. 

Studies on aster yellows. Amer. Joum. Bot. 13(10): 646-705, 
1926. 

Incubation period of aster yellows in its insect host. Phyto¬ 
pathology (Abstract) 16(1); 67, 1926. 

The author gives a description of the disease and experiments prov* 
ing that it is carried by Cioadula sexnotata. It is not carried in 
seeds. It attacks more than 50 specieB of plants and overwinters im 
some of them. The same virus caused the Bio Grande or white heart 
of lettuce, bunchy-top of Eeliehiytum and a disease of buckwheat, 

StdHlity caused by the aster yellow diseasq. Amer. HorL Soe. 

••.New York. 8:248-244,1927. 
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“WhOe most moaaie diaeases inelnding those that are ned>boiii% 
do not seiionsljr affect seed viability, aster yellows cause sterilify in 
the China aster and in many other species. Diseased plants may pro* 
duce no flouers, abnormal flowers and no seed, or seeds that do not 
germinate. ’ ’ 

The corn mosaic of Hawaii (iistiiiut from sug;ar cane mosaio. 
Phytopathology (Abstract) 17(1)41. 1927. (Rev. AppL 
Myool. 6:438, 1927. Rev. Appl. Ent. ser. A. 16:283, 1927.) 

Some characteristic of virus <liKcase of plants. Journ. Baet. IS 
(1): 23-24. 1927. 


Virus diseases of plants In fiPcrable viruses ed. by T. M. 
Rivers, p., 335-3.'j8, 1928. 

A very excellent review of our knowledge of the subject to date. 

Jayo Foundation Lectures. Lecture on plant pathology in 
relation to man. p., 17-32, W. B. Saunders (’o. Philadel¬ 
phia, 1928. 

h'nrther studies on the host range of aster yellows. Phyto¬ 
pathology (Abstract) 18(1): 156, 1928. 

Wire screen fences for the control of aster yellows. Phyto¬ 
pathology (Abstract) 19:100, 1929. 

Wilt resistant aster. Phytopathology (Abstract) 19(1): 100, 

1929. 

The aster yellows disease. l*roc. Intern. Congr. Plant ScL 
Ithaca 2:1249-1253, 1929. 

Transmission of sida mosaio by grafting. Phytopathology 
(Abstract 20(1): 128-130, 1931. (Rev. Appl. Mycol. 9:385, 

1930. ) 

Transmi ss ion of aster yellows to the tomato. Phytopathology 
(Abstract) 20(1) : 129,1930. (Rev. Appl. Mycol. 9:418,1980.) 

Inoculation period by peach yellows as affected by point inoen- 
lation. Science (Abstract) 71(1846): 516, 1980. 
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Studies on aster yellows in some new hosts plants. Gontr. 
Boyce Thompson Inst. 8(1): 35-124, 1931. 

A record of experimental transmission of this disease to 120 new 
hosts indnded in 80 families. The disease had not been transmitted 
previonslj to species in 16 of these families. 

Local lesions in Aueuba mosaic of tomato. Phytopathology. 
(Abstract.) 22(1): 16, 1932. 

Celery yellows of (California not idcmtical with the aster yellows 
of New York. Boyce Thompson Inst. Contr. 4(3): 405-414, 
1932. 

The author describos transmission experiments using CU^ula sex- 
noiata from aster, celery and carrot plants and concluded that the yel¬ 
lows from Oalifumia differs from the aster yellows of New York in 
respect to transmission to celery, no other differences having yet been 
demonstrated. 

Insect transmission of peach yellows. Contr. Boyce Thompson 
Inst. 5(1): 19-28, 1933. 

The author gives the results of experiments with a large number 
of insects and found that the disease was transmitted by Maeropsis 
irimacvMa, About 10 per cent of the trees contracted the disease. 

Tobacco and aucuba-iuosaic infections by single units of vims. 
Phytopathology Abstract) 24(1): 13, 1934. 

Studies on acquired immunity with tobacco and aueuba mosaics. 
Phytopathology 24(5): 437-466, 1934. 

The author describes the lymptoms by whieh aueuba and tobacco 
mosaic may be distinguished on Nicoiiana sylvestris. Then gives a 
thorough and detailed account of his observations. 

Kuribayashii K. 

(On the seed transmission of the bean mosaic.) Joum. Plant. 
Prot. 13:199-219, 1926. 

(On the relation between the stripe disease of rice plant and 
Delphacodes sferiatellus Pall.) Joum. Plant. Prot. 18:565- 
571, 636-640, 1931. 

(Studies on the stripe disease of riee plant.) Nagano Agric. 
Expt. Sta. Bull. 2:45-69, 1931. 
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Kwtar, E[ni8t] 

Ueber MoBBikpanascbierong mid vergleichbere Erscheinngeii. 
(On mosaic varietion and comparable phenomena.) Ber. 
Destfach. Bot. Ges. 36: .54-61, 1918. 

iMot moiiiir disease. A diseussion on mosaic patterns. 

TIeber sektoriable Panaschtemug und andare Former der sek- 
torialer. Differcuzieriing. Monatslicfte f. d. Natura. Unters. 
12:84-87, 1919. 

Pathologische PilHUzvnnatomic 3 Mufi. 9-39, 1925. 

Zur Atiologio dcs Pauabchienuigen. (On tlie etiology of va¬ 
riegation.) Ztschr. f. Plauzenkrankkh. 36(%): 129-142, 1926. 

Beitrage snir Kcnutiiis der iianasehiertcu Gcholze. 14—17 Mitt. 
Dtscli. Denwl. Ges. dahrb. p., 258-271, 1926. 

Tiber Panaschierung. (About variegation.) Proc. Int. Cong. 
Plant. Sci. (Ithaca, N. Y.) p., 1254, 1929. 

Beitrage zur Keniituis der panaschierten Geholze 31-32. Mitt. 
Deutseh. Dendrol. Ges. Jahrb. 1931:343-348, 1931. 

Kuyper, J[an] * 

Overbreuging van Gclestropeuzickte door Insecte. (Transmis¬ 
sion of yellow stripe disease by insects.) Arch, voor de Java 
Indus. 30:337-358, 1922. 

A diseusrion of a paper bj Kunkel. 

Het optreden van strepenziektc in den west-moesson van 1923- 
24. (The occurrence of stripe disease in the West Monsoon 
of 1923-1924.) Mcded. Proofstat. Java Suiker Indus. 6:141- 
150, 1924. 

Het optreden van screh in maalriet-en bibituinen in 1925. 
Meded. Proefts. Java-Suikerindust. No. 11:275-290, 1925. 

Warwaterbehandeling van bibit tegen sereh. (Hot water treat¬ 
ment to “bibit” (seed) against sereh.) Arch. Suikerind. 
Nederl. Indie 33:739-743. 1925. 


* Alio ftppean cited m Kutjp^r, 
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Bibittuinen, seleotie op sereb out Btrepenzeikte. (Seed beds 
selection for sereb and stripe disease.) Meded. Proofstat. 
Java Suiker Indus. 28:949-955, 1926. (Bev. Appl. Myool. 
6:379, 1927.) 

Het verband tusscben slijmziekte en voorfgaande begroeiing in 
de proef of I*adang Boelen. Deli Proefts. Medan Vlugscbr. 
41, 5 p., 1927. 

Katin, A[dolf] 

(Control of potato diseases in tbe field.) Ocbrana Bostlin, 
Prag. 6:17-19, 1925. 

Nomenclature of potato diseases and tbeir causes.) Ocbrana 
BostUu, Prag. 6:27-28, 1925. 

Labergnie 

Action des circuits oscillauts sur la d^g^ndrcscense des Pommes 
de terre. (^ompt. Bend. Acad. Kci. 192(22): 1408-1410, 1931. 

Keport of experiiuents ivith oscillatory circuits ou the treatment and 
prevention of potato degeneracy. 

Labo,A. 

Terapia di luontagna in agrieoltura. (Mountain tberapeutio 
in agriculture.) Hiorg. Agric. della Domenica Piacenza 88 
(39): 425, 1927. 

Laoegr, M[argaret] 8[owerby] 

Protozoa and virus diseases of plants. Nature 112(2808) :280- 
281, 1920. 

The anther reported the flacUag of protocoarlike bodies in the phloem 
of moiaie hop plaats which resembled those reported by Kelsoa. She 
believes them to be degeaerate anelei. 

Laokej, OCharles] F[rank]in] 

Further studies of tbe modification of sugar-beet curly-top virus 
by its various boats. Phytopathology (Abstract) 19(12): 
1141-1142, 1929. (Bev. Appl. Mycol. 9:256, 1930.) 

Attenuation of curly-top vims by resistant sugar-beets which 
are symptomatic carries. Phytopathology 19(10): 975-977, 
1929. (Bev. Appl. Mycol. 9:282,1930.^ 

Tbe vims is attennated by pasring throng mristaat varleUsSi 



KABnUj BIBUOOBAPHT OF VIRUS DISEASES OF PliANTS 


Yirulence of attenuated curly-top virus restored by StelJaria me¬ 
dia. Phytopatholoffy f Abstract) 21(1): 123-124, 1981. 

Restoration of virulence of attenuated curly-top virus by pas¬ 
sage through Stellaria media. Joum. Agric. Rech. 44(10): 
7.55-765, 1932. 

Virulent Tims of tlte enrly-top of sugar-beet beeomee attenuated 
when passed through Chenopodwta mteraU. This is due to a change 
in quality, rather than quantity. The attenuated vims from 0. lavrals 
can be restored by passing it through dtsRoria media. Virus from 
the beet is unchanged by its passage through 8. media. 

Lafreiu, E. 

Die Blattrollkrauklieit der Kartoifcl. (The leafroll disease of 
potato.) Landw. Wochenbl. Schlesw. Holst. 72:645, 1922. 

Lamkey, E[nie8t] M[icha6l] B[ttdoph] 

A consideration of yellows. Amer. Carnation Ass’n. Proc. 26: 
25-.S5, 1917. 

The stomata are closed. There is a reduction in quality or quan¬ 
tity of diastase and an increase in starch and oxidase. 

Lang, W[ilhelm] 

On the outbreak of the leafroll disease in Wurttemberg. Wurt- 
temb. Wehnbl. Landw. (23): 420-422 ; 44 4-4 4 5, 1909. 

Lsphem, M[ac 7 ] H[anre 7 ], & Heilemsii, W[llliam] 

Field operations of the Bureau of soils. U. S. Dept. Agric. Soil 
Survey of the Lower Salinas Valley, California, p. 506, 1901. 

Laroae, E. 

Etat actuel de la culture de la Pomine de terre en Belgique, 
la possibility de prodnire des plantes saines chez nous. (The 
present situation in potato culture in Belgium, the possibility 
of producing sound plants by us. Ann. de Gembloux, 32(2): 
265-288, 1926. 

Lanen, L. D. « 

Diseases of the pineapple. Hawaii Sugar Planters’ Ass’n. 
Path. Phys. Ser. Expt. Sta. Bull. 10, 1910. 

The disease at that time was supposed to be due to a Ftuartmm. 

Laak% G[arl] 

Beitrag znr Eenntnis der Viruskrankheiten der Eartoffelpflanae, 
(Contribution to the knowledge of virus diseases of the po¬ 
tato plant.) Angewandte Bot. (Abstract) 10(5): 478-479, 
1928. 
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Latbun, E. A. 

Spike disease in sandal. Indian For. 44:870-372, 1918. 
Laubert, B[iehard] 

Ueber die Bllattrollkrankheit der Syringen und die dabei anf- 
tretende abnorme Starkeanhaufong in den Blattem der 
Kranken Pfanzen. Gartenflora, 63:911, 1914. 

Lawrwoee, W[illiam] H[ereford] 

Insect posts and diseases of bush fruits. Better Fruit Mag. 7: 
18. 1912. 

Popular. 

Leaeh, J[ulian] 0[ilbert] 

Leafliojijier injury to potatoes. Phytopathology (Abstrabt) 12: 
(1): 37, 1922. 

_, ft Stakman, E[lvin] C[harles] 

Garden truck diseases. Minnesota Agrie. Expt. Sta. Bpt. 1922: 
99-100, 1922. 

Cucumber mosaic. Minn. Hort. 64:177-179, 1925. 

Leak, O. D. 

The breaking of tulips. Flor. Exch. 67:128-129, 1928. 

Lebard, P[anl] 

Relations entre I'altitudc, I’humit^ et les substitutions de d4- 
genereseence de la Porame de terre. (Relations between alti¬ 
tude, humidity, and the forms of degeneration of the potato.) 
Conipt. Rend. Acad, d’Agrie. de France 16(30): 999-1004, 
1930. 

A diwiusion on the rabjeet baled on obaetrationi made by the au¬ 
thor in the French Alpi. 

I 

Ledeboer, F. 

Gelestrepenziekte. (Yellow stripe disease.) Arch. Suikerin- 
dus, Nederland. Indie. Jarg. 29:1000-1001, 1921. (Deutschs 
Sinkerindus. 46:501, 1921.) 

Gelestrepenziekte. (Yellow stripe disease.) Arch, voor de Java 
Suiker Indus. 30(21): 359-362,1922. (Facts About Sugar 88: 
557-577, 588-588, 769, 839, 84:1.54. 224, 418,1923. Int. Sugar 
Journ. 86:18-21, 1924. Rev. of Appl. Mycol. 8:233, 1923.) 
The writer diaeuiaei a paper by van Haireveld and gives the resolta 
t his own etndiee with inseeta 
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Ziekten en Plagen. (Diseases and pests.) Verslag Ondera Che- 
ribon, Proefts. Java Suikerindust, p. 12-16,1922. 

Ledingham, J. C. O. 

The diiferentiation of plant virus. Ept. Proc. 5th, Lit. Congr. 
Bot. Cambridge, p. 374-379, 1930. 

Lee, ECenry] Atherton A Medalla, M[eriano] 0. 

Yellow stripe disease of cane in the Philippines. Sugar Cent, 
and Planters’News 1(13): 36; (14): 12-17, 1920. (Sugar 
23:53-54, 1921.) 

-, A WeUee, 0[oliii,] a[ilchtist] A Medalla, M[aTiano] 0.. 

Fiji disease of sugar cane in the Philippines. Philippine Agric.. 
Rev. 14:413-417, 1921. (Sugar 24:676-677, 1922.) 

Cane disease in Negroes. Sugar Cent, and Planters’ News. 
2(21): 568-569, 1921. 

-- A Eopke, E[meBt] W. 

Mosaic disease of sugar caue in the T’hilippines. Philippine 
Agric. Rev. 14(4j: 418-421,1921. (Sugar Cent, and Planters* 
News. 4(9): 442-448. Rev. Appl. Mycol. 2:141. Rev. AppL 
Ent. Her. A. 11: 348, 1921.) 

A history and description of the disease. 

_, A Medalla, M[ariano] G. 

The seasons’ experiments on Fiji disease, mosaic disease and 
smut of sugar cane. Philipp. Agric. Rev. 14(4): 402-412, 
1922. (Rev. Appl. Myeol. 2:88, 89, 1923. Rev. Appl. But. 
sen, A. 11:348, 1923.) 

This paper gives the reeu’ts of field etudiee with theae siaMMy 

-, A Locsiu, Carlos, MontUla, Emilio, A Ocampo, Bioardo 

Report of the (’ommittee on cane diseas**. Philippine sugar 
Ass’ll. Sugar Cent, and Planters’ News 4(10): 505-520, 1923. 
(liawaii Planters’ Rec. 30(1): 38-48, 1926.) 

A thorough report of eugar-eane diieaaea, especially Fiji, and ao- 
■aie. 

Sereh disease of sugar cane in Bingapore. (Phytopathology 18 
(3): 14.5, 1923. 

A record of this disease on canes that had been introdneed from 
Java. 
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Present needs in cane disease control. Int. Sugar. Joum. 26 
(310): .543-545, 1921. (Trop. Agric. 64:35-37, 1925. Sugar 
26:433-434. Id. Abst. (Spanish) 26:525, 1925.) 

Sugar cane disease. (Digest of the proceedings of the first con¬ 
ference of the International Society of Sugar Cane Technol¬ 
ogists, Honolulu, Hawaii 1924:9-12, 1925. (The Plant ft 
Sugar Mfg. 74(11): 210-212, 1925.) 

The common grasses in Hawaii in relation to mosaic or yellow 
stripe disease. Hawaii Planters’ Rec. 30(2): 270-278, 1926. 

A lilt of snaceptible granei. 

Estimated damage by mosaic. Ann. Rpt. 7th Conv. Philipp. 
Sugar Ass’n 1929. (Facts About Sugar (Abstract) 26(13): 
312-313, 1930.) 

_, & Medalla M[ariano] 0. 

P. 0. J. 2878 is susceptible to cane smut. Sugar News. 12(4) * 
220-221, 1931. 

Tabulation is given of three major eane diseases, in Lns6n, Philip¬ 
pines. Smut, mosaic and Fiji. Percentage of susceptibility is given 
on each variety observed. 

Leefmaiui, B[alomon] 

Ziekten en plagen der cultuurgewassen in Nederlandsch-Indie in 
1928. (Diseases and pests of economic crops in the Dutch 
East Indies in 1928.) Meded. Inst, voor Plantenziekten, 78: 
96, 1929. (Bev. Appl. Myool. 9(3): 160, 1930.) 

Ziekten en plagen der cultuurgewassen in Nederlandsch Oest 
Indie in 1929. (Diseases and pests of cultivated crops in 
Dutch East Indies in 1929.) Meded. Inst, voor Plantenziezten 
79. 100 p., 1930. 

LeafroQ and monie on potstoea wu prenlent on the east eoait of 
Snmatra. 

Laei, A[lau] H[eiii 7 ] 

“Reversion” of black currants. Joum. Bath. West Coontiiei 
Soc. 6:135-138, 1918. 

Oives an explanation of the prohaUe vnmf, oUeh he heUerea to ho 
doe to a dwftktog of the terminal giowtik 
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Beversion and resistance to big bud in black earrants. iknn. 
Bpt. Agric. and Hort. Bes. Sta. Long Asliton. Bristol. 5:11- 
27, 1918. 

A method of identifying reversion of black currants. Univ. 
Bristol Ann. Bpt. Agric and Hort. Bes. Sta. p., 66-70, 1920. 

The association of black currant mite, (Eriophyes ribis) with 
reversion disease. Ann. Bpt. Agric. and Hort. Bes. Sta. Long 
Asliton, Bristol, 1921. 

Beversion of black currants: A method of identification. Joum. 
Ministry Agric. (Great Britain) 27:1122-1127, 1921. 

A deseriptioa of the disease. 

The association of black currant mite. (E. ribvt) with rever¬ 
sion disease. Joum. Bath. West and South Co. 6(16): 237- 
241, 1922. 

Statistical studies on the proj>agation ol big bud and reversion 
disease of black currants. Ann. Bpt. Agric. and Hort. Bes. 
Sta. Long Asliton, Bristol. 1922. 

The percentage of diseased plants in a season ranged from nothing 
to 20 per eent. 

Leaf character in reverted black currant. Ann. Appl. Biol. 
9(1): 49-68, 1922. 

A discussion of sjmiptoms and of agencies that are suspected as ba* 
ing causes of the disease. 

Beversion in black currant. Gard. Ghom. Ill, 72 : 65, 1922. 

The infiuenee of reversion (Nettle Leaf) on successful black 
currant growing. Joum. Bath. West and South Co. 6(16): 
180-182, 1922. 

Ann Bept. Agric. and Hort. Bes. Sta. Long Asliton, Bristol, 
1923:69-72, 1923. 

Beversion disease of black currants; means of infection. Ann. 
Appl. Biol. 12(2): 199-210, 1925. (Ann. Bpt. Agric. and 
Hort. Sta. Univ. Bristol 1926:66-76, 1925.) 
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Lehman, 8[amiid] O[eorge] 

Tobacco Plant Pathology at the North Carolina Sta. North 
Carolina Agric. Expt. Sta. Ann. Bept. p. 97—100, 1930. 

Work in progresB on tobacco mosaic. 

Le Pelley, Biebard, HEenry] 

Introductory note on virus diseases of plants in Kenya. Journ. 
Hist. Soc. 87:198-200, 1931. 

A popular diicasaion. 

Leronx, L[ucion] 

La chloroses des plantes. (Chlorosis of Plants.) Rev. Gen. Sci. 
Pur. et Appl. 36 •418-420, 1925. 

Lesley, J[ames] W[yvill,] ft Lesley, M[argaret] [Oan$bell] 
M[ann] 

The wirj' tomato. A recessive mutant form resembling a plant 
affected with mosaic disease. Joum. Heredity, 19(8): 337- 
344, 1928. 

The resistance of varieties and new dwarf races of tomato to 
curly-top (Westem yellow blight or yellows.) Hilgardia 6 
(2): 27-44, 1931. 

The registonce appears to be due to a tendency to escape infection 
rather than a tolerance to the virus. 


Levshin, A. M. 

(Occurrence of elylrosomes in the leaves of mosaic diseased 
sugar beet.) In V. P. Muraviov, Mozaichnye Bolezni Sak- 
hariioi Svekly (Mosaic diseases of sugar beet.) Kiev. S.S.U. 
Souizsakhura p. 177-178, 1930. (English Abstract p. 178.) 
The author’s observations and studies confirm those by SchafPnit and 
Wcver in regard to the occurrence of small bodies in mosaic-diseased 
sugar beets. lie describes tliose bodies. 

Ziewin, 0. J. 

On tl)e incidence of leaf curl of cotton in South Nigeria. Ni 
geria Dept. Agric. Ann. Bull. 6:70-77, 1927. 

A history of the disease up to this time and the xesnlte of experi¬ 
mental work. 

Lewton, Brain L. 

Pisease resisting varieties of plants. W^st Indian Boll. 4(1): 
48-67,1908. 
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lakbit^ V. N. 

(The nature and relations of the intracellular inclusions present 
in the mosaic of tobacco) Mcdeel Landbouwhoogesch 
Wageningen 33(1) 3-25, 1929 

(Vtological aspects ot tlie viins diseases iii plants Mededeel 
Landboiiwhoogeseli W igeningeii 33(2) 1-12, 1929. 

Lind, J[eng] 

Stuehei) nbei die segeiiiiautt Paiiashiiie iiiid uber einge be- 
gleitende Krscdieiiiiiiigeii Ijiituli^ dalirb 36 807-862, 1907. 

Runkeliottiiess itiosaiksigt (Mosaic disease in beets) Tids- 
skrift foi P1aiit(ave22 444-457,191') (hit Rev of 8ei and 
Tract ot Ague 7('>) 747 1916 ) 

_, A Kostrup, Sofie 

Maauedlige ovc'sigtei over s^gdoniuie has Laiidbmgets Kul 
turplaiitei fia staten plantepatologistke Foisog, 1916 

Lindemuth, H[iigo] 

Veisammlung des Viitines /ui Reforde»uiig ties (latenbance am 
1897 Garteiiflora 46 '537 i>98, 189i 

Ueber vei scliietk lit Aiteii den Taiiaschute, deren Uebertrag- 
barkeit duicli Ti aiisjilantatioii uiid Mameubestandigkeit. 
Oartenflora 64 12'>-12S, 1905 

Studies libel dit sogtiiauiiti Taiiascliuie uiid uber emigc bo- 
gleiteiidt Eist lit iiiiugeii Landw Jahrb 36 807-862, 1907. 

Linford, M[aiirioe] B[lood] 

Pineapple yelloM si»ot transmissible by tlirips Pineapple News 
4 43-51,1910 

Jjvidonco showinf? th«it the disease* is transmittod by thrips 

Yellow-spot disease of pineapple transmitted by T^npi tabact 
Lind Scienee n s. 78(1888): 263, 1931 (Hawaii Pmcapple 
Canners’ Stat 1 53-61, 1931) 

Thnps iabaot has been fonnd responsible for the transmisdoD of 
yellow spot disease of pineapple in Hawau 

Further studies of transmission of the pineapple yellow-spot virus 
by Thrtpa tabact Phytopathology (Abstract) 21(10): 999, 
1981. 
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The transmission of yellow-spot by Thrips tdbaci. Pineapple 
Quart. 1(2): 53-62, 1931. 

A record of the experimental work. The dieeaee oeenmd also oa 
Bmilia saggiiiaia. 

Streak a vims disease of peas transmitted by Thrips iabad. 
Phytopathology (Abstract) 21(10): 999, 1931. 

A streak disease of common peas (Piautn sativum) observed in 1928. 
Thrips tabaci transferred to peas from Bmilia sagittaia (B. fiammea) 
developed the streak. T. tabaci transferred from peas to peas and 
to pineapple caused streak and j^ow-spot. Streak of peas appears 
to be the same as yellow-spot of pineapple. 

- in 

Transmission of pineapple yellow-spot virus by Thrips iabad. 
Phytopathology 22(4): 301-324, 1932. 

Detailed report of the writer’s observations on the tranimiadon of 
the pineapple yellow-q[K>t virus by Thrips tabaoL The author also 
considers the relation of the insect vectors with other plant host% 
e. g. Beneoio MeraoifoUa, Bidens piUosa and Bondhas olsraeeuM. 

UBhart, 0[7org7] ft Meiey, ^[yiils] 

A Dohany Mozaikfctegsege. Kulonleny omat & Mezogardesagi 
szemle. Bol. 1890:1-10, 1890. 

Die Galiforniach rubenkrankheit. (The Californian sugar beet 
disease.) Oesterr. Ungar. Ztsehr. Zuickerindus. u. Landw. 
30:2&-42, 1901. 

Link, Addine Bbe De Sale 

Mosaic and leaf roll of the potato in the northwest. Phyto¬ 
pathology (Abstract) 13(1): 39, 1923. 

Uak, 0[eorge] K[oivad] E[arl,] Jones, Philip M. ft Taliaferro, 
W[miam] E[ay] 

Possible etiological role of PUumodiophora tabaci in tabaeco mo¬ 
saic. Bot. Qaz. 82(4): 403-414, 1926. 

The lenilte of experimenta with this orguiam faaimit. Mi.t j, ia 
more abundant in diseased ia healthy |dants. 

Lipaohnt^ B[«)jaiiiin] 

Ueber Mikroskopiscb sicbtbare, filtrierbare Vimsarten. Ueber 
etrongyloplaamen. Centbl. Bakt. Abt. 1, Orig. 48:77-80i 
1908. 
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Die mikroskopich Darstellung des filtriebaren Virus (Chlamy* 
dozoa-Strongyloplasmen.) Eraus, B. lud Uhlenhuth, 
Handbnch der mikrobiologischen Technik. 1:381-412, 1928. 

Uro, J. I[var] 

TJeber die mosaikkrankheit der Prunella vulgaris L. Ann. Soo. 
Zool-Bot. Fcmiicae Vanamo, 11:143-149, 1930. 

Ledetwijks, J[ohan] A[nthon] Jr. 

Zur Mosaikkraukheit dcK TabakH. (Moaaic disease of tobacco.) 
Trav. Bot, Neerlandais 7:107-129, 1910. (Bot. CentralbL 
(Abstract) 114:518, 1911. (^eutralbl. f. Bakt. 31:324, 1910.) 

Loeur, [Carl Benedict] Oscar 

Phytological studies of (bunectiuut leaf tobaceo. U. B. D.A. 
Division of Veg. Phys. and Pathology. li>pt. 66:24-27, 1900. 
Deaeribea tobacco mosaic and gives lesnlts of ensyme stadias. Also 
results of experiments with fertiliser and seed bed treatmenta 

Lojldn, Mary St Vinson, Carl Q[eorge] 

Effects of enzymes upon the infectivity of the virus of tobacco 
mosaic. Boyce Thompson Inst. Conti. 3(2): 147-162, 1931. 
The effects of pepsin, yeast extract, tryptin, papain and erepsia 
under experimental conditions is given. Boiling destroyed the eapae* 
ity of the ensyrae solution to rednee infectivify of the vims prepsnp 
tiona 

Catalase-A new enzyme of general occurrence. IT. S. D. A. Div. 
of Veg. Phys. and Pathology Rpt. 68:1-47, 1901. 

Ldpes Dominguez, F[ranci8eo] A[ntonio] 

Has yellow stripe or mottling disease any effect on the sugar 
content of cane juice f Joum. Dept. Agric. Porto Itico 3(4): 
47-64, 1919. 

Analitical studies which indieate that the disease does not affsel 
materially the sugar content of the juices unless'the stalk is drying. 

Chemical variations in yelUmr striped cane. Insular Expt. Sta. 
Porto Rico. Ann. Rpt. 1920:77-78, 1920. 

La cana Uba y su rendimiento de azucar en Puerto Rico. (Yield 
of the Uba cane in Porto Rico.) Ins. Exp. Sta. Porto Rico. 
Bull. 28, 1923. English & Spanish Eds. 

The author points out the importanee of tUa variety to save ths 
sugaT'eaiis faidnstry from the inosaie epidemic. 
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El matizado o mosaico de la Cana: Hus sintomas sobreaalientea. 
(Sugar Cane mosaic: Outstanding symptoms.) La Vida 
Agricola, Lima, Peru. 4(46): 803-806, 1927. 

Mosaico de la cana de aziicar. Inform. & Mem. Soc. Ingeii. 
Peru 10(30): 445-455, 11:466-478, 1928. 

Popular. 

El matizado de la cana. Metodo para su represiou. (Sugar 
cane mosaie, methods for its control.) La Vida Agricola, 
Lima, Peni, 6(50): 89-98, 1928. 

El mosaico de la cana de aziicar. (Sugar cane mosailK) Est. 
Expt. Agric. de la Soc. Nac. Agraria de Peru, Circ. No. 10, 
23 p., 1928. 

Conference before the Engineers’ Society of Perfi. The author de¬ 
scribes the disease and reviews the work done to eradicate it He ad¬ 
vises the planting of immune or resistant varieties. 

Loree, B[obert] F[arl8,] & Bennett, 0[arlyle] W[il8on] 

The raspberry situation in Michigan. Michigan Agric. Expt. 
Sta. Quart. Bull. 6(1): 31-33, 1922. 

Brief popular account of the situation, among other considerations 
gives roguing as a measure to control mosaic and other diseases. 

Longhnane, James B. 

Insect transmission of virus A. of potatoes. Nature 131(3319): 
838-839, 1933. 

Study of transmission of potato virus A at the Alberta Agricultural 
College, Dublin. The author concludes that Myna persieae is an ef¬ 
ficient vector of virus A from potato to potato and tobacco. Virus A 
may also be transmissible by If. oiroumfleaDUS, but attempts to cause 
infection by means of M. 90 lani, Lygua pahvUinua, and Caloeoria bi- 
punoiatw gave negative results. 

Lndewig, E[arl] 

Beitragv zum Studimii <ier Blattrollkrankheit der KartofFel. 
(Contribution to the study of leafroll of potatoes.) Landw. 
Jahrb. 63(2):277-303, 1926. 

Results of experiments on starch transfer as in Hiltner’s experi¬ 
ments gave negative results. 

Lttdika, KL 

Utersuchungeu uber Viruskrankheiten. Beitrage zur kenntnuia 
des Stoffvechsees mosaikkranker wd gesunder Tabakpflan* 
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zen. (Investigations about mosaic disease. Contribution on 
the study of assimilation in mosaic diseased and sound tobacco 
plant. Phytopath. Ztschr. 2(4): 341-359, 1930. 

The inenaae of atareh in tbe moiaie plants does not depend on the 
decreased efficiency of diastase. 

Lnshington. P. M. 

Spike disease in sandal. An interesting isolated area and its 
treatment. Indian Forester 44:114-117, 1918. 

Brief report of the procedures. 

Progress of spike investigation in the southern circle, Madras 
Presidency, d.iring 1917-18. Indian forester 44:439-460, 
1918. 

The author summarised his predous work (Indian Forester 44:114) 
and Venkatarama Ayyar (Indian Forester 44: 316) stating additions, 

Lyman, 0[eorge] B[icbard] et al 

Rei)ort of the conference on diseases of potatoes and seed 
certification Washington: War Emergency Bd. Amer. Plant. 
Path. 1018:1-20, 1918. 

Lyon, H[arold] L[oyd] 

A new cane disease now epidemic in Fiji. Hawaii Planters’ 
Rec. 3(4): 200-205, 1910. 

Losses due to yellow stripe disease. Hawaiian Planters’ Rec. 
6(5): 258-263, 1912. 

Lahaiua cane injured by yellow striping. Hawaii Planters’ 
Rec. 10(5):320-.321, 1914. 

Fiji disease in Now Guinea. Hawaiian Planters’ Rec. 18:200, 
191,5. 


Three major diseases, mosaic, Sereh and Fiji disease. Hawaiian 
S. P. A. Expt. Hta. Bot. sef. Bull. 3(1): 1-43, 1921. (Agric. 
News. 21(517): 62; 78-79, 1922. Rev. Appl. Mycol. 1:184- 
186, 1922.) 

A Tcry thorough study of the symptoms and methods of controL 
Also a study of the causal agent of Fiji. 


Cane Pathology. Hawaii S. P. A. Expt. Sta. Rpt. Comm, in 
charge 1988:18-22, 1923. (Rev. Appl. Mycol. 8:482, 483, 
1924.) 
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Mac OaUnm W[illia 2 n] 0[6orge] 

Present knowledge of filterable viruses. Medicine 6:69-78, 
1926. 

Mao Clement, D., A Smith, J[ohn] Henderson 

Filtration of plant viruses. Nature 130(3273): 129-130, 1932. 

Used collodion membranes but found it desirable to standardim 
every membrane individnally. The membranes become clogged utth 
plant materials. However, the authors were able to come to soine 
condnsions eoneeming the sues of the particles in several vimaea. 

Madrauie, D[oiiald]; Salmon, E[rne8t] S[taiiley]; Ware^ William 
M[dYiU]e, ft Williams, S. D. 

The mosaic disease of the hop; grafting experiments, U. An n. 
Appl. Biol. 16(3): 359-381, 1929. (Bev. Appl. Myc^. 9(2); 
131, 1930.) 

This paper is a record of grafting with a number of Tarietiea. 

Madde, W[illiam] W[ylie], ft Eaan, Katherine 

A preliminary report on resistance to curly top of sugar beets 
iu bean hybrids and varieties. Phytopathology (Abstract) 
21(10): 997, 1931. 

A preliminary report on resistance to curly top of sugar beet 
iu beau. Phytopathology 22(3): 207-216, 1932. 

A more detailed, expanded and folly tabulated aeeonnt of the wilt* 
er’s previous work in California on varietal resistance to early-top of 
sugar beet among beans {Fhascolw wHgatiB). 

Mao Lennan, A[rdiibald[ H[miderson,] ft Presant, F[rede(rid!:] W 

Tomato mosaic. Ontario Dept. Agric. Bull. 308:25-26, 1924. 

Popular noteo very brief. 

Blae Leod, D. 3. 

Control of mosaic, leafroll and spindle tuber diseases of the 
potato. Dominion Expt. Farms. Seasonal Hints, East ft 
B. C. Ed. No. 41, 1928. 

Effect of size of seed used in commercial planting on the oeeor- 
renee of virus diseases in potatoes. Dominion Expt. Faima 
Seasons Hints, 61:9-10, 1931. 

A brief paper giving xesults. 

Aster vrilt and aster yellows investigations in disease resistance. 
'Canada Dept. Agric. Div. Bot. Bpt. Pom. Botanist, 1980> 
22-23, 1981. 
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BtocMIllan, H[oward] Q[ove] 

Potato mosaic masking at high altitudes. Phytopathology 
(Abstract) 13(1); 39, 1923. 

Dflbooun, W[illiam] T[ 7 rrdl] 

The potato in Canada. Canada Dept. Agric. Bull. 90, 100 p>< 
1918. 

Magee, C[harle8] J. P[atriok] 

Investigations on the bunchy top disease of banana. Australian 
Council Sci. & Indus. Kes. Bull. 30(1): 7-64, 1927. 

A history of the disease in Anstralia, its geographical disbribntiaa 
and a description of the symptoms. 

Virus or dcgcueratioii discuses of potatoes. Agric. Gaz. New 
South Wales. 41(6): 405-412, 1930. 

These diseases are prevalent and the infection ivith leafroU is i 0 in» 
times as high as 76 to 85 per cent. The author gives snggestlona loc 
rogning and seed improvement. 

A new virus disease of banana. Agric. Gaz. New South Wales 
41(12): 929, 1930. 

In May 1929 there wus observed a now disease on banana with all the 
appeaianee of a virns disease. Preliminary experiments showed that 
it may be transmitted by the banana aphid Pentofamia ntpronsrsesOi 

Virus diseases of potato. Control methods for tableland grow¬ 
ers. Agric. Gaz. New South Wales, tt(ll): 839-841, 1931. 

A brief discussion of eontroL 

Magrou, J[oseph] 

Virus filtrants et chamydozoaires. (Filterable viruses and 
Chlaniydozoa.) Bev. Path. Veg. et Entomol. Agric. 10:41- 
43, 1923. 

The author compares the bodies found by Eunkcl in eom aad 
Stppeostnm, with bodies by Negri in rabies, by Palm in tobacco aad 
by Guamieri in small pox. Mbst authors consider these bodies as das* 
integration products of the cell. 

Maige^ L[oiii8] Apbert] 

A new disease of beans. Bull. Agric. AlgMe et Tunisie 9(14): 
334, 1903. 

Malhotra, B. 0. 

pinwhewiinnl investigation of mosaic in Solanum tuberomm, 
Jonm. of Biochem. 18(3): 473-487, 1931. 
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A brief review of the literatare fbUoired lij fhe iwoUe of e h ei nie el 
■tndlee. 

Ualpeaiix. 

Pour Writer la deg^nerescense des Pomme de terra; choiz 
preparation et conservation des tub^reules de semence. (To 
avoid the degeneration of potato; selection, preparation and 
conservation of the seed tubers. La vie Agric. et Ruralle. 
D4e., 1918. 

Manddson, L. F. 

Citrus psorosis control. Queensland Agric. Joum. 40(6): 504- 
507, 1933. 

Brief popular account of the diaeaae and report of its oceurrenee 
in Queensland since 1927. The author describes the Californian 
method of controlling it. (This is not a paper on vir^ diseases 
strictly, but ns this disease has been recently considered as caused by 
a virus, it is of interest to students on virus diseases.) 

Uandenbnrg, E[dmnnd] C[arl] 

Compulsory eradication of little peach and peach yellows. Mich- 
igau State Hort. Soe. Ann. Rpt. 67:66-70, 1927. 

BCanna, T[homa8] F[ranklin], & Adams, J[Bme8] F[owler] 

Report of the Department of Plant Pathology and Soil Bac¬ 
teriology. Delaware Agric. Rxpt. Sta. Bull. 120:18-28, 
1921. 

Report of the Department of Plant Pathology Delaware Agric. 
Expt. Sta. Bull. 138:26-33, 1922. 

.*- 

Department of Plant Pathology and Soil Bacteriology. Dela¬ 
ware Agric. Expt. Sta. Bull. 135:25-46, 1924. 

Marchal, Emile [Jules Joseph] 

La moaaique du tobac. (Tobacco mosaic.) Revue Mycologique 
19:13-14, 1897. 

Rapport sur les travaux de la Station de Pathologic v^g^tale 
de Paris in 1922. (Report of the work done by the Plant 
Pathology Station, in Paris in 1922.) Ann. des Epiphyties 
9(1): 70-72, 1923. 

Beport oa potato mooaie. 

Les nialadies a vims filtrants en pathologie v6g6tale. (The 
filterable viruses diseases in vegetable,pathology.) Ann, de 
Gamblouz 86(6): 177-195, 1980. 
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Jlqiort of viroB diBeases on FnoAjta, Antirrhinum, Toae and JSjf- 
draaUa oanadenns, 

Belgium: short account of crop disease conditions in 1930. 
Iiiternat. Bull, of Plant Protect. 6(3): 37-38, 1931. 

Brief notes on diseaBeB are given among which is mosaic diBeaat of 
of chicory (Cichoriwn intyhiis). 

lUrqueSi Seyero L. 

Fiji disease of sugar eauo. Bureau of Agric. Philippine Islands 
Circ. 174. (Phili])pine Agric. Eev. 18(4): 57J1-574, 1925. 

A brief popular diBcussion of the disease. 

MfurrOi Eugene. 

La degenereseenee de la pouime de terre. Mission d’etudes en 
Hollaiide. (Degeneration of the potato. Commission of 
studies in Holland.) 52 p. Imprimerie (^arrere liodess, 1921. 

An account of a French mission to Holland for information on tho 
subject. Hecommendations for the control of these diseases. 

Manhall, William 

The Rural Beoiioiny of Yorkshire 2:51-67, 1888. (London. T. 
Oalell.) 

Martin, C. 

Discussion on ultramieroseopie vinises infesting animals and 
plants. Proc. Roy. Soe. B104:537—560, 1929. 

Martin Jr., 0[eorge] Hamilton 

Mosaic of Dahlias. Diseases of forest and shade trees, orna¬ 
mental and miscellaneous jdants in the United States in 1922. 
Plant Disease Bull. Suppl. 29:393-461, 1923. (Mimeo¬ 
graphed on page 435.) 

Report of virus diseases on Fuchsia, Antirrhinum, rose and Hy* 
drastis canadensis. 

Disease of forest and shade trees, ornamental and miscellaneous 
plants in the United States in 1925. U.S.D.A. Plant Disease 
Report. Suppl. 60:413-478,^1926. 

Report of virus on Bcugainvilea speetabUis, Pelargonium, Hibiscus 
rosa-sinensis. Delphinium, Viola tricolor. Primula, Ambrosia triflda, 
and Aselepias spp. 

Diseases of forest and shade trees, ornamental and miscellane¬ 
ous plants in the United States in 1926. U.S.D.A. Plant Dis¬ 
ease Reporter, Suppl. 66:334-393, 1927. 

A record of cur!y-top virus infecting China aster (CalUstephus 
Chinensis, 
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Diseaseg of forest and shade trees, ornamental and miseellaneous 
plants in the United States in 1928. Plant Disease Reporter, 
Suppl. 78:366-396. (Mimeographed.) 1929. 

Beport on Gladioliu S85 and litis 887 mossia. 

Uartiiis, JCosqih] P[olldnghomo3 

The germination of healthy and mosaic-affected cuttings selected 
from the same stool. Hawaii Planters’ Bee. 88:143-144, 
1929. 

Chlorotic streak disease of sugar cane. Hawaii Planters’ Beo. 
84:375-378, 1930. 

This paper gives the resiilts of stndies demosatiatiiig a nsv vims 
disease. ^ 

Field control mosaic disease in Hawaii. Proc. 4th congress In- 
temat. Boo. Sugar ('ane Tech. Facts About Sugar (Abs¬ 
tract) 27(8): 365, 1932. 

The disease is mnch less serious than in the past, owing to tigid 
flold selection and the use of resistant varieties. 

Pathology n.S.P.A. Proc. Fifth-second Ann. Meeting 1982: 
2.3-42, 1933. 

Account of sugar-cane mosaic and chlorotie streak of Cote Xochryina- 
johi. 

Martin, William H[ope] 

“Spindle-tuber”, a new potato trouble. Hints to Potato Grow¬ 
ers. New Jersey State Potato Assoc. 8(8); 1922. 

Spindle tuber. A disease of potatoes. New Jersey Agric. 
Expt. Sta. Ann Bpt. 44:345-347, 1923. 

Marins Bamos, C. 8. 

0 eombate do mosaico (The fight against mosaic.) Bol. Agric. 
Bahia (Brasil) 15:29-33. 63-65, 1926. 

NoTO methodo para cambatir apropagacao de “mosaico na 
canna de assnear”. (New method of fighting the propagation 
of “mosaic of sugar cane”.) Bol. Min. Agric. Ind. e Comm. 
Brazil 16:793-795. (Correio Agric. Soc. Bahiana Agrio. 4: 
199-201, 1926. 

' This paper is ba s ed on AlfttroHi Btadiea on the ndgratioa of the 
ApkU matdU and recomaiends plautiag so that the ease eaa anks a 
maximiUB growth before the period ndgratioa. 
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Martyn, ECldred] B[ridg«nui] 

Mosaic disease of cane. Agrio. Journ. of British Guiana 8: 
11^113, 1929. 

Botanical and Mycological Division Annual Beport 1929. Agric. 
Joum. British Guiana 3(4): 226-233, 1930. 

Bagar-cane mosaic has been reported from British Guiana before. 
In 1929 was found in several fields mostly in the variety D-025. At¬ 
tempts have been made to control it but 100 per cent infections was 
present on the third and fourth ratoons. 

Bbrndarajan, D. 

Mosaic disease of sugar cane. Journ. Madras Agric. Stud. 
Union 16:49-r»6, 1927. 

Mane, T., & Merkmchlager, F[riedrich] 

Znr biologic der kartoffel. 12. Mitteiking. Beobachtungen 
nnd luitcrsuchungeii liber den verlanf des kartoffelabbaues. 
(On the biology of the potato. Note 12. Observations and 
Investigation on the course of potato degeneration. Arb. 
Biol. Bcichsanst, fur Laiid-und Forswirtseh, 19(5): 413-492, 
1932. 

The author discuss symptoms and characters not usually mentlonad 
and the results of some chemical studies. 

Hassee, A. M. et aL 

Experiments in the transmission of reversion in black currants. 
East Mailing Bes. Stat. Ann. Bpt. II. Suppl. p. 126-150, 1927. 

Further observations on the strawberry Tarsonemid mite (Tar- 
sonemus fragariae Zimm.) East Mailing Bes. Sta. Ann. Bpt. 
1932:117-131, 1933. 

▲eeonnt of the ponibiUly that the mite TanotmtMt fngartae Zima. 
is a vector of the vims disease "Yellow edge" oa strawbenisa 

Masste, G. 

Perpetuation of ])otato disease and potato leaf curl by means 
of hibernating mycelium, Kew Bull. 1906, p. 242-245, 1906. 

Ibssey, B. E., A Andrews, F. W. 

The leaf-curl disease of cotton in the Sudan. Empire Cotton 
Growing Bev. 9(1): 32-45, 1932. 

A preUminaiy paper giving the histany, symptom^ tiawsmisstoa aad 
other data eoneeming this disease. 
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Matlmr, N. 

Leaf curl of cotton in garden Zinnias in North India. Nature 
129(3265); 797, 1932. 

Brief account of a yirue dieeaBe in garden sinniae identical with 
leaf curl and transmitted by the same vector (BenUsia goasypiperda,) 

Leaf-curl in Zinnia elegans at Dehra Dun. Indian Joum. Agric. 
Science 3(1): 89-96, 1933. 

Description, symptoms and nature of a disease occurring at Dehra 
Dun, India. The disease is transmitted by BemiMa gossypiperda. 
This disease is very similar to a cotton disease in Sudan and trans¬ 
mitted by the same vector. Report of results of transmission experi¬ 
ments, fully detailed and tabulated. 

Matsiunoto, Takaahi ^ 

Further atudies on the legume moaaic. Joum. Plant. Protect. 
9:517-520, 1922. 

Some experiments with azuki bean mosaic. Phytopathology 
12(6): 295-297, 1922. 

The author gives a description of the symptoms and the histology 
of the diseased plants. 

(Azuki bean inosaie). Japanese Journal Plant Protect. 9(1): 
13-17, 1922. 

This paper gives a description of the disease and the results of his¬ 
tological studies. 

Antigenic i)roperties to tobacco mosaic juice. Joum. Soc. of 
Trop. Agric. 1(3): 291-300, 1980. 

The author gives the results of experiments which will be sum¬ 
marized as follows: <*As stated in the foregoing tables the tobacco 
mosaic juice was capable of stimulating the production of speeifie 
precipitating antibodies when the former was injected into a rabbit. 
This antiserum was also able to inhibit the infective action of the vims 
under the circumstances as mentioned above. The infective principle 
of the virus was precipitated by an specific action of the antiserum, 
consequently the supernatant liquids were left sterile, but in the nor¬ 
mal serum-virus mixture the infective principle was not appredabb^ 
affected nor separated by the serum. It is no means dear, how¬ 
ever, whether this precipitating reaction is due to the specific action 
of the infective principle of the virus or rather may be refeimble to 
an interaction of some concomitant antigens which are associated with 
tile infected principle of the tobacco mosaic virus ^nd inseparable 
from the infective principle by means of Rltrafiltration or treatment 
with alcohol.’’ 
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-& Bimiasawa, Koetan. 

Immunological studicH of mosaic disease and heat in activation 
on the antigenic properties of tobacco mosaic juice. Part L> 
& Part II. Journ. Soc. of Trop. Agric. 2(3): 223-234, 8(1): 
24-33, 1930. 

The authors continue their studies on the antigenie properties of 
tobaeeo mosaic juice. 

-- ft ... 

luimuaological i^tudleh oi iiiORaic disease. II. Distribution of 
antigenic substances of tobacco mosaic in different parts of 
host plants. The Phytopathological Lab., Taihoku Imp. Univ. 
Formosa, Japan. Contr. 4(2): 161-168, 1932. 

It has been demonstrated that when leaf extracts of mosaic tobaeeo 
are injected into rabbit, it is capable of causing a specific precipitate 
of antibodies. The author gives the inference that the antigenic reao* 
tion is actually due to the infective agent. 


Immunological studies of mosaic diseases. III. Further studies 
on the distribution of antigenic substances of tobacco mosaic 
in different parts of host plants. Joum. Soc. Trop. Agric. 
6(1): 37-43, 1933. 

The authors state that 'Hhe presence of the antigenie substance 
probably nn infective principle itself, is definitely demonstrated in the 
xylem portion of any infected tobacco plants. It was also confirmed 
that the virus principle was capable of entering the xylem portion even 
through an unbroken wall, probably through pits in the walls. With 
regard to the pathway normally taken by the virus in the living plants 
however, no definite conclusion can be given at present.” 

Mattel, Opovanni] 2[tt(Mre] 

La variegaturs didla foglie 4 douta a batteriit (Im variegation 
of the leaves due to bacteria t Kiv. Biologica 8:41-61, 1926. 

A summary of work showing that mosaic of plants is caused by 
bacteria. 

Matthews, W. H. 

The agricultural progress of the Pomoroon between the years 
1905-1917. British Ouiana Joum. Agric. 18(1): 6-10, 1919. 

A brief report 

• 

Hati^ Julius 

Infection and nature of the yellow stripe diseases of cane. 
Joum. Dept. Agric. Porto Bico. 3(4): 65-82, 1919. 

Besults of experiments and histological studies. The author de» 
scribes a granular planna in some of the cells which he beUevee may 
be a cause of the d iie ae e . 
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Ultimos desarrollos en la patologia de la cana de azdcar. (Last 
development in the pathology of sugar cane.) Insular Expt 
Sta. Puerto Bico, Circ. 38:32-36, 1920. 

Paper read befbre the Sagar-Oane Technologists’ AModation of 
Puerto Bico. Beriews the mrk done in sugar-eana pathdlogj and 
devoted special attention to mosaic disease. 

Naturaleza del mosaico de la caha. (Nature of the mosaic 
disease of sugar cane.) Sugar 25:222-223, 1923. 

A discnssion of bodies found in mosaic plants. 

Annual Report for the Division of Plant Pathology and Botany 
for the year 1920-21. Insular Experiment Sta. fbrto Rico 
Ann. Report 1920-21:52-53, 1921. 

Recent doveloiinient in the study of the nature of mosaic dis¬ 
eases of sugar cane and other plants. Joum. Dept. Agric. 
Porto Bico 6(3); 22-27, 1923. 

The author reviews the work of Iwanod[i, Kiinkel and Palm on the 
intracellular bodies. 

Recientes investigaciones en el estudio de la naturaleza del 
mosaieo de la caila de aziicar y otras plantas. (Recent in¬ 
vestigations on the studies of the nature of mosaic disease 
of sugar cane and other plants.) Rev. Agric. Puerto Rico. 
9(4): 9-12, 1922. 

Popular discussion of an article that appeared in Joum, Dept 
Agric. Puerto Bico. 6(8): 28-27, 1923. 

Artificial Transmission of sugar cane mosaic. Joum. Agric. 
Res. 46(9): 821-839, 1933. 

The author gives a review of the subject and describes a new and 
successful method of inoculation. A drop of juice from a diseased 
plant was placed at the base of the youngest leaf of a young plant 
A fine needle was passed horizontally or downward through the juice 
into the tissues five or six times. The juice eould be kept at 4 de¬ 
grees C. indefinitely without inactivation. 

Bela^tive infectivity of mosaic virus extracted from various 
parts of sugarcane. Phytopatholog;;^ (Abstract) 24(1): 14- 
15, 1934. 
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Kanblano, A[ndr6] 

La mosaique de la canne & sucre. (Sugar Cane mosaic.) Agron. 
Colon. No. 61, 7 pp. Paris. (Rev. Appl. Bnt. Ser. A. 11:168.) 
1923. 

A diseundon of the disease with qpecial reference to its transmission 
by insects. 

Maupas, Albert 

Sur la maladie de 1’ enroulement des feuilles de tomates. 
(Leaf-roll disease of tomatoes.) Rev. Hort. 94:52-^, 1922. 
A popular disenssion. 

Iby, D[avid] W[miam] 

Kavangire in Porto Rieo. (A reply to B. W. Brandes.) Facts 
About Sugar 21:522, 1926. 

Controversial. 

Kavangire in Porto Rieo. (A reply to P. S. Barle.) Facts 
*About Sugar, 21:1096, 1926. 

Controversial. 

Blajr, W. 

Die Rolirzueker-(^ilturen auf Java und ihre Sefalirdung durch 
die Serehkraiikheit. Bot. Zeitung 40:10-15, 1891. 

Mayer, A[doIf] E[dward] 

Over de ni( saikziekte van de tabak: (On the mosaic disease 
of tobaeeo) Woorloopige Meded. Landbonwk. Tijdschr. 
1882:359 3^*4, 1882. 

Over de in ’"*derlnnd dikwijls voorkomende Mozaikziete der 
Tabak. (The occurrence of tobacco mosaic disease in Hol¬ 
land.) Lar.db. Tydschrift. 31, 1885. 

Ueber die Mosaikkrankheit des Tabaks. (Tobacco mosaic dis¬ 
ease) Landw. Yersuchs. Stat. 82:45(i-467, 1886. (Journ. 
Mycology (Abstract) 7:882-385, 1894.) 

The first important paper on tobaeeo mosaic. Believed the disease 
to be cansed by bacteria bnt failed to isolate an organism that would 
reprodnee the disease. Disease not caused by fertilizers and not car¬ 
ried by the seed. 

Ueber die mosaikkranheit des tabaks. Landw. Vers. Sta. 
451-467, 1886. 
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Heilung der Mosaikrakheit des tabaks. (Curing of tobacco 
mosaic disease.) Landwirsch. Versuch. 86:389-340, 1888. 

Ueber die Mosaikkrankheit des Tabaks. (Mosaic disease of 
tobacco.) Journ. of Mycology 7(4): 382-385, 1894. 

An extensive abstract in Enj^isb by Erwin F. Smith of the paper 
which appeared in Landw. Versnchs. Stat. 82: 450-457, 1886. 

Blattrollkrankheit der KartofFel. (The leafroll disease of po¬ 
tato.) Fiihlings Landw. Zeitg. H. 19-80:474-478, 1916. 

Ho Alpine^ D. 

Bitter pit investigations. First Progress Rpt. 197 p.,^911-12; 
Second Progress Rpt. 224 p. 1912-13; Third Progress Rpt. 
176 p., 1913-14; Fourth Progress Rpt. 187 p., 1914-15; Fifth 
Progress Rpt, 144 p., 1915-16. 

Bitter i)it in aj)ples and pears: the latest results in preventive 
tneasuros. I’hytopathology 11(9): 366-370, 1921. 

Account of this disease and preventing measures with special ref¬ 
erence to breeding measures. (Written before the cause of the dis¬ 
ease was known.) 

HoOalli T[hosna8] M[ontgomer 7 ] 

The effects of certain cultural practices on the transmission of 
vims diseases of the potato. Potato Assn, of Aracr. Ann. 
Meeting 16th Proc. 1020-30:161-163, 1930. (Rev. Appl. 
Mycol. 0:551, 1930.) 

In northern Minnesota spindle tuber gave losses as high as 40 per 
cent. Other virus diseases less. Gross work on transmission of spindle 
tuber by cutting knives is confirmed. 

Ho Oallan, E[me8t] A[lbert] 

Report of seed potato inspection. Bermuda Agric. Dept., Agric. 
Bull. 1022:4-7, 1922. 

A record of the amount of leafroll and mosaic in plants grown from 
the same stock in Bermuda and Nova Scotia. 

Bermuda: Eine Krankheit der TAlium longiflorum und die 
“Aster yellows(Bermuda: A disease of LUium longiflorum 
and the aster yellows.) Inst. Anz. Pflanzenschutz. 1: 65,1927. 

Mo^ic disease of sugar cane with special reference to its eradi¬ 
cation in Natal. South African Sugar Joum. 12(8) :483-489t 
1928. 
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Sugar cane diseases in South Africa South African Sugar 
Joum 13(9) 573,575,577,579,1929, 14(6) 399^407,1930. 
(Rev Appl Mycol 9(3) 202-203, 1930) 

Mosaic and streak diseases are the most important and are de- 
seribed. Besistant varieties are recommended as means of eontioL 

Mo Clean, A[lan] P[6roy] D[ouglas] 

The mosaic cainpaign Latest iiifoi inatiou regaidiiig the posi 
tion South Atiu-an Sugai Jourti 11(5') 297-298, 1927. 
(Rev Appl Mycol 6 696 1927 ) 

The status of the campaign at date of publications 

Bunchy toj) disease of tht tomato Oept Agtic South Afiica, 
Sci Bull 100, 28 p, 1931 

An extensive dose ription of this disease on tom ito and its behavior 
No mseft vcctoiH hut hetn demonslrated in tht author’s tests It is 
readily transmitted <irtifl(ii!lv and by grafting Ft failed to bo trans 
mittod to tobatco but it wis suctcssfully transfeirod to PhynaUn 
perwnana and bitk to tomato Control measures are recommended 

Bunchy top disease of the tomato Farming in South Africa 
6(67) 275-276 280, 1931 

Popular it count describing the disease The author states that to 
mato bum hy top virus is similar to that of tobacc o mosaic Explains 
ways of spieidmg and gives conttol measures 

Control of mosau disease in South Ainea Proc Fourth Intern 
Congr Sugai Cane Technologists 1912 (Facts About Sugar 
(Abstract) 27(6) 260, 1932 ) 

It was found prictieally impossible to eradicate mosaie disease from 
sugar cane, due to the ociurrence of the disease on the grass Setana 
Sulcata which is widely distributed in South Africa The author 
declares that it has been reduced to a minimum by the planting of 
immune or highly resistant yaneties (POJ 2878, 2727, 2725 and 
2714, Co 290, and C H 64/21 ) 

Streak disease of sugar cane ' South Africa Sugar Journ 17 
(5) 247, 249, 251, 253, 255, 257, 259, 1933 

Paper read before the South African Sugar Technologists* Annual 
Congress The author makes a full account of the present conditions 
of the disease in South Africa 

Tbe behaviour of the cane variety POJ 213 towards streak 
disease Fourth Congress Intern Soc Sugar Cane Technol¬ 
ogists, Puerto Rico 1982, Bull 27, 6 p, 1933 
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BtadiM OR fba behaiiirar of itreak diieaio in the P. 0. J. 818 eogav* 
eane wiety. 

He Olintook, Jtamee] A[lbertine] 

Is encumber mosaic carried by seedt Science n.8. 44(1144): 
78ft-787, 1916. 

OivM evidence that the disease is carried in the seeds. 

Peanut mosaic*: an investigation of plant disease. Peanut 
Promoter 1:29, 1917. 

Peanut mosaic. Science n.s. 45:47-48, 1917. (Int. Rev. Sci. & 
Pract. Agrie. 8(5): 802-803, 1917.) 

A brief paper, gives a record of the disease. ^ 

liima bean mosaic. Phytopathology (Abstract) 7(1): 60-61, 
1917. 

Spinach blight. Phytopathology (Abstract) 8(1): 74, 1918. 
_ft Smith L[or«n] B[arlett] 

True nature of i^inach blight and relation of insects to its trans¬ 
mission. Joum. Agric. Bes. 14(1) 1-59, 1918. 

Gives a description and history of the disease and the reenlts of n- 
periments with fertilisers, and methods of transmission. Demonstrated 
that the disease was infections and carried by Maeroiipktm aoUMtfaUL 

Overwintering of mosaic of annuals. Phytopathology (Abstract) 
11(1): 47,1921. 

Peach rosette, an infectious mosaic. Jour. Agric. Bes. 84(4): 
307-316, 1923. 

Gives the results of experimental budding which proves that the dis¬ 
ease can be transmitted in this manner. 


Cross-inoculation experiments with Brigeron ydlows and peach 
rosette. Phytopa^ology 81(4): 373-386,1931. 

Cross-inoenlation of aster yellowB, peach rosette were made and ob¬ 
served. Several inseets were observed as to the eapaUltty to t r s a s mit 
those diseases. 

He OabUn, W[altar] A[l«] 

Report from the branch laboratory of the Division of Botany. 
Canada Ezpt Fanua. Bpts. 1818:497-498,1913. 
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The disease of tomatoes. Canada Agrie. Eipt Farms. Bull. 86: 
16 p., 1918. 

Peach yellows and little peach. Penniqrlvania Dqpt. Agrie. Cton. 
Bull. 882, 16 p., 1924. 

A popular diaenaaioii of the mbjeet 

Present status of peach yellows in Pennsylvania. Pennsylvania 
State Hort. Soc. Proc. 66:75-78, 1925. 

Three little known diseases of peach. Pennsylvania State Hort. 
Soc. Proc. 67:46-50, 1926. 

Peach yellows and little peach. Pennsylvania Dept. Agrie. Bull. 
10(3): 3-16, 1927. 

_., A Holdridge, F. L. 

Observal ions on peaeh yellows Pennsylvania Acad. Sci. 1:, 1927. 

Some comments on the virus diseases. JTints to Potato Growers, 
1927. 

Popular notes. 

Peach yellows report 1927. Pensylvania Dept. Agrie. BulL 
11(6): 3-25, 1928. 

This paper gives the results of inspeetioa and wadleatten imfei 
Also a disensdon of varioiia phases of the problem. 

__ ft Smith F[lo 7 d] F[ranklin] 

Bate of virus spread in tomato plant. Science n.B. 66(1716): 
486-487, 1927. 

A short paper giving the resnlts of experiments wUeh indieate tikal 
the vims travels through tomato shoots at the rate of from one to 
tiro inehes per day. 

Spread of mosaic virus in tomato plants. Phytopathology 
(Abstract) 80(1): 134, 1930. 


Spread of mosaic virus in tomato plants. Joum. Bact. 18(1): 
23, 1930. (Bev. Appl. Myool. 9:416, 1930.) 

The vims travels from one to two nun. per hour but the rate varlSB 
with the Umpeiataia. 
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Report on peach yellows inspection in Pennsylvania in 1929. 
Plant Disease Reporter 14(4): 33-37, 1930. 

Ud Donald, J[olm] 

Annual Report of the Mycologist for the year 1922. Kenya 
Dept. Agric. Ann. Rpt. 1922:111-115, 1924. 

Report of the Mycologist for the period April 1st. to Dec. 31, 
1921. Kenya Dept. Agrie. Ann. Rpt. 1921 :123-126, 1925. 

Annual Report of the Mycologist for 1928. Kenya Dept. Agric. 
Ann. Rpt. 1928. (Rev. Appl. Mycol. 8:632-633, 1929.) 
ContaiuB a reference to the mosaic of sugar cane in one ^strict. 

Mo Kay M[arion] B[ertice] 

Mosaic disease of tomatoes. Oregon Agrie. Expt. Sta. Crop. 
Pest & Ilort. Rpt. 3(1915-1920): 179^184, 1921. 

A popular description. 

Potato diseases in Oregon and their control. Oregon Agric. 
Expt. Sta. CSrc. 24:47-61, 1922. 

Brief pojmlnr notes on nioBuic, curly dwarf, leaf roll, spindle sprout, 
and net uecrosis. 

_ & Dykstra, Theodore P[eter] 

(*urly top of squash. Phytopathology (Abstract) 17(1): 48-49, 
1927. 

Sugar beet curly top virus, the cause of the western yellow 
tomato blight. Phytopathology (Abstract) 17(1): 39, 1927. 

Narcissus and tulip diseases. Oregon State llort. Soe. Ann. 
Rpt. 18:137-150, 321-323, 1926. 

-- Brierley, Philip, A Dykatra, Theodore P[eter] 

Tulip “breaking” is proved to be caused by mosaic infection. 
U. 8.1). A. Yearbook 1928 :596-697, 1929. 

Birief account on this disorder known as breaking”. Deseriptioii 
of methods of inoculation and discussion of insect vectors. 

Potato virus diseases: Oregon investigation 1924-1929. Ore¬ 
gon Agric. Expt. Sta. Bull. 294 : 40 p., 1932. 

___ ft Dykstra, Theodore P[eter] 

This paper gives results of experimental work for six years. Mynn 
pmUfoe transmits erinkle, rugose, leaf-rdUing mosaie and leaf toU bnl 
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not mild mosaic; Uhnota solani/ohi (Maerotiphum gei) transmits 
leaf-rolling mosaic and leaf roll bat was not as efficient as some other 
carriers. It did not transmit mild mosaic, rugose mosaic or crinUe; 
Myawt (Macrowphmn) ptlargonu transmitted leaf-rolling mosaic and 
leaf roll but did not tiansmit mild mosaic, crinkle or rugose mosaic. 
M rvrfumfltarui^ transmitted cimkle, rugose, mosaic and mild mosaic 
from disecised to he«i1th\ potato undei insect proof cages without in¬ 
sects 

__ ft Warner, M. F. 

Historic c'l Slctdi of Tuhp Mosaic oi Breaking, The Oldest 
Kno\iii Plant Vims Disease The Nat Ilort 12(J1) • 179-216, 
1933 

A history ot this disease and reproductions of old drawings This 
IB the oldest yirus disease of which we have any record The paper 
also includes a description of the disease and a very complete bibliog¬ 
raphy dating back to 1561 

__Dykstra, T. P., Morris, H. E.. Young, P. A. Richards. 

R. If, ft Blood, H. L« 

ymis and virus-like diseases of the jiotato in the northwest and 
their control U S 1) A (’ire 271, 31 p., 1933 

The potcito \iiuB diseases studied include mild, crinkle, and rugose 
mosau, leaf roll, witches bioom and spindle tuber Descriptions of 
them aie gneii .md methods of control Other disorders studied which 
appears to I elong to the virus disease gioup were calico, psyllid 
yellow and giant hill Tuber indexing is recommended as the ideal 
method for eliminatmg the virus diseases from the seed stock, roguing 
IS also advisablOi 

MoEenny Hughes, A. W. 

Aphis as a possible vector of “breaking” in tulip species Ann. 
Appl. Biol. 17(1) *36-42, 1930. 

The authoi suggests Myzun pergioae SuU. as a vector of the vims 
that produces breaking” m tuhps, also associated with ”red-streak 
break ” Mairosiphum get Kock possibh cuines “break” in a Icssei 
degree and is associated with “white streak” 

Aphides as vectors of “Breaking” m tulips Ann Appl Biol 
18(1) 16-29, 1931. 

Experiments are described Mysnut persicae is responsible for the 
transmission of the disease and Maorotiphuv^ gn to a lesser extent . 
Two types of “breaking” were distinguished 

Aphids an vectors of “breaking” in tulips 11. Ann. Appl. Biol. 
21(1): 112-119, 1934. 

The author distingnidies three types of “breaking” e.g. full, sdf 
and elotted. Two vimses produced full brealdng. Self breaking may 
be selectively transmitted by the aphis vectors Mytut penieae Bull. 
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and Maoroaiphum gei Ko«k. Self-breaking tnlips only tranamit lelf- 
bnaking. At a eerUin itage of growth tulips eeaae to be soseq^tiUo 
to infeetiim. 

Me Kinley, Earl Baldwin 

Filterable vims diseases of plants. Philippine Jouni. Sci. SO 
(1-4): 344-367, 1929. 

Chapter XIV of this work is deroted to ^'Filterable Vims Diseases 
of Plants*’, which is a very comprehensive review of the sabjeet. 

A concept of the ultramicroscopic virus diseases and a clas¬ 
sification. Science, n.s. 76(1977): 449-454, 1932. 

A gcucral diRcufiMioii on vims diseases trying to define and classify 
them. Although it is not a paper on plant virus disease, it is^ interest 
to students on the subject. 

Mo Kinney, H[arold] H[all,] ft Larrimer Walter H[arri8on] 

Symptoms of wheat rosette compared with those produced by 
certain insects. U.S.D.A. Bull. 1137, 8 p., 1923. 

Comparative descriptions. 

_Eckerson, Sophia H[emison,] ft Webb, Bobert 

W[illiiun] 

The intracellular bodies associated with the rosette disease and 
a inosaic-like leaf mottling of wheat. Jouru. Agric. Bes. 26 
(12): 605-608, 1923. (Phytopathology (Abstract) 13(1): 41, 
1923.) 

The authors describe the intracellular bodies and discuss their poih 
sible nature. 

Intracellular bodies associated with a mosaic of Hippeastrum 
Johnsonii, Phytopathology (Abstract) 13(1): 41-42, 1928. 

Investigations of the rosette disease of wheat and its controL 
Journ. Agric. Bes. 23(10): 771-810, 1923. 

A description of the disease. The eause is unknown but the diseaaa 
can be transmitted the soiL The active agent is destroyed by soO 
sterilisation. 

Certain aspects of the virus diseases. Phytopathology 16(4): 
189-202, 1925. 

A eempaiiaon of ehaneters of the vim| diseases of animals and 
planta 
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A mosaic disease of winter wheat and winter rye. PhytO’ 
pathology 16(8); 495-496, 1925. (U.R.D.A. Bull. 1361, 10 p., 
1925.) 

A brief note in whieh the author etates that this dieeaae is not ea^ 
ried in the seed. It is found in the sofl. 

-Webb, Bobert W[illiain,] ft Dniigan, O[eorge] 

H[arlan] 

Wheat rosette and its control. Illinois Agric. Espt. Station 
Bull. 264:275-296, 1925. 

A description of tho disease inclnding some cytology. Also studies 
to determine cause and eontrol. 

Factors affecting the properties of virus. I'hytopathology 16 
(10): 753, 1926. 

Virus of a high concentration has a higher thermal death point than 
a virus of a low concentration. Diluted virus becomes more inactivated 
at room temperature than undiluted virus. 

I 

_., Webb, Bobert W[illiain] 

The dilution as a means for making certain quantitative studies 
of viruses. Phytopathology (AbHtr>ict) IdClItdd, 1926. 

Virus mixtures that may not be detected in young tobac co plants. 
Phytopathology 16(11): 893, 1926 

Brief report on study of common and yellow mosaie. 

Factors affecting certain properties of a mosaic virus. eToum. 
Agric. Res. 36(1): 1-12, 1927. 

This paper aives a brief review of the literature and the rc^sults of 
experiments with temperature, mixing with extracts from other plants^ 
dilution, etc. 

Quantitative and purification methods in virus studies. Joum. 
Agric. Res. 36(1): 13-38, 1927. 

This paper gives the resufts of inoculation experiments, purifleatioa 
studies and variability of extracts. ''From the reenlts presented it 
is evident that the methods of culturing and seleeting the plant mate¬ 
rial, and the methods employed in making and manipulating the visas 
extraets must be standardised jnst as fhr as possible to insure xeasone* 
bly uniform resnlts." 

Virus diseases observed by the Allison V. Armour Expedition. 
Phytopathology (Abstract) 18(1): 155, 1928. 
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A **Streak'’ of tomatoes produced by a disturbing principle 
from apparently healthy potatoes in combination with tomato 
mosaic. Phytopathology 18(3): 311, 1928. 

Brief note giving his observations. 

hHirther studies on the quantitative virological methods. Sci¬ 
ence N. S. 68(1764): 380-392, 1928. 

GivoH improvemonts on the methods in use and cautions to insure 
accurac>. Also brief statements as to the inflnenco of light and tem¬ 
perature. 

Centrifuging filterable viruses. Science n.8. 67(1732): 271, 1928. 

Reviews a note by M. S. Marriial (Science n. s. Sept. 2, page 
219) and a paper b> himself (Joum. Agrie. Res. 36: 13-38, 1927.) 

Mosaic diseasch in the Canary Islands, West Africa and Oibral- 
tar. Jourii. Agric Kes. 39(8): 557-578, 1929. (Bev. Appl. 
Mycol. 9:260, 1930.) 

Gives the losults of studies on mosaic in the Canary Islands. Also 
m West Africa. 

Differentiation of virus causing green and yellow mosaics of 
wheat. Science n.s. 73(1902): 650-651, 1931. 

Wheat mosaic can lie resohod into two distinct types, yellow and 
greon. The rosetto is associated with the green but not the yellow 
type. 

A mosaie of Wheat transmissible to all cereal species in the tribe 
Hordvm. Journ. Agrie Res 40(6) : 547-556, 1930. 

The author records ten species as susceptible to this disease. Each 
species contains resistant strains. Bosette was found associated with 
mosaic and is considered n phase of the disease. 

Further studies on virus purification. Phytopathology (Abs¬ 
tract) 21(1): 118, 1931. 

Four apparently undescribed mosaics which go to tobacco 
Phytopathology (Abstract) 21(1): 118, 1931. 

Mo Larty, H[arold] E[os8] 

Suspected mosaic disease of sweet clover. Phytopathology 10 
Til): 501-503, 1920. 

A brief note. 
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Witches’ broom of potatoes. Sci. Agric. 6(11) :395, 1926. 

Me Lean, W. 

The control of leaf-roll disease in potatoes by the diagnosis of 
“Primarily infected” tuber. Journ. Agric. Sci. 16(1): 149- 
157, 1926. 

Healthy tubers lose woi,;ht when dried more rapidly than primarhy 
infected tnben. 

Effect of leaf-roll disease in potatoes on the composition of 
tuber and “mother tuber”. Joum. Agric. Sci. 16(2); 318- 
324, 1926. 

A chemical study of the disease. 

Me Mniran, S[tookton] M[o8b7] 

Pecan rosette in relation to soil deficiencies. U. S. D. A. Bull. 
766, 11 pp. 1919. 

Me Murtrey Jr., J[ames] E[dward] 

Effect of the mosaic disease on yield and quality of tobacco 
with suggestions for control. Maryland Agric. Expt. Sta. 
Bull. 302:147-1.58, 1928. 

This paper aives valuable data as indicated in the title. 

Effect of mosaic disease on yield of tobacco. Joum. Agric. 
Res. 38(r)):2!>7-268, 1929. 

Very similar to the preceding paper. 

Me Bae, W[illiam] 

Report of the Imperial Mycologist. India Agric. Res. Inst. 
(Pusa) Sci. Rpts. 1921-22:44-50, 1922. 

Mosaic disease of sugar cane in India in 1925. Agric. Journ 
India 21(3): 198-202, 1926. (The Planter & Sugar Manuf. 
77(17): 331-332, 1926. Mundo Azucarero. 14(5): 162-154, 
1926. Rev. Appl. Myeol. 6:695-696, 1926.) 

Beport about tho conditions of sugar-cane varieties in regard to 
mosaic disease and the spread of it in India. Contains also a eon. 
siderable amount of historical data eoneeming the disease in India. 

Report of the Imperial Mycologist. India Agric. Res. Inst. 
(Pusa) Sci. Rpts. 1926-^:45-55, 1928. (Rev. Appl. Mycol. 
7:302-304, 1928.) 

Contains a statement eoneemiag moaaie on sugar-cane seedlings. 
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.... ft Sttbramanian, L[ekiihiniiiarayaiiapiiraml 8[ttb(ra- 

maoia] 

A further note on the mosaic disease of sugar Cane. Agrie. 
Journ. India 23(4): 239-255,1928. (Bev. Appl. Mycol. 8 :63, 
1929.) 

A desoription of the diaeaae^ its distritmtion in India and the n* 
snlte of Tsilotal testa. 

Effect of mosaic on the tonnage and juice of sugar cane in Pusa, 
Part IT. Indian Joum. Agric. Sci. 2:378-384, 1932. 

The results of earefully eontroDed plot experiments. The germina¬ 
tion, yield, juice and sucrose was lower in diseased than in healthy 
eane. 


Experiment to test the difference in jdeld between sugar cane 
with mosaic disease and free from mosaic disease during the 
season 19.‘)0-31 in Push. Fourth Cong. Intern. Soc. Sugar 
Cane Technologist, Puerto Bico, 1932. Bull. 28, 4p., 1933. 
Account of observations and results of experiments made by the 
author. 

Mo Bostie 0[ordon] P[eter] 

Inheritance pf disease resistance in the common bean. Joum. 
Amer. Soc. Agron. 13(1): 15-32, 1921. 

Bio Whortor, Frank P[aden] 

The nature of the organisms found in Fiji galls of sugar cane. 
Philippine Agric. 11(4) :103-111, 1922. (Louisiana Planter 
70:148-150, 1923. Kev. Path. Vcg. ft Ent. Agric. 10:99, 
1923.) 

A very earefnl study of the life history of the organisms which he 
describes under the name of Phyfamoeha taoehari. 

The mosaic situation. Philippine Agric. 12(2): 93-95, 1923. 

A summary of several papers on mosaic disease. 

Cause and control of Fiji disease of sugar cane. Agric. Joum. 
India. 18:651-652, 1923. 

A popular paper. 

ii'urther report on rose mosaic in Oregon. U. S. D.A Plant 
Disease Beporter. 16(1) :l-3, 1931. (Mimeographed). 
Descri ptio n of the d ise a s e and wild Aosta axe given. 
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Narcissus “gray disease” is a transmissible mosaic. Oregon 
Agric. Expt. Sta. Dept. Bot. Tech. Paper 180,1932. (Florists’ 
Exchange. 79(14} :11, 1932.) 

Acpount of the tromimiaaibility and control of narciaaua ^*gray” or 
mosaic disease. 

_, Wei 88 | Fraaman 

Diseases of narcissus. Oregon Agric. Expt. Sta. Bull. 804, 41 
p. 1932. 

A brief reference to virus diseases. 

Narcissus mosaic symptoms. Phytopathology (Abstract) 22 

(12): 998, 1932. 

A preliminary analysis of tulip breaking. Phytopathology 
(Abstract) 22(12): 998, 1932. 

M[ariaxio] G., ft Beyes, O[audenoio] M. 

Fiji disease of sugar cane. Philippine Farmer 7:3, 3, 1921. 

A popular discussion of the subject and reconunendations for a 
domestic quarantine, the use of resistant varieties and disease-free 
seed. 

Fiji disease of sugar cane in the Philippine Islands. Phytopa¬ 
thology 11(6): 251-252, 1921. 

Records of the disease and recommendations for quarantine. 

__ ft Serrano, F[elici8i3no] B. 

Losses from mosaic disease. Sugar Cent. & Planters’ News 3 
(11): 543-544, 1922. 

Diseases of sugar cane in the Philippines. Sugar Cent, ft 
Planters’ News 4(8) :390-392, 1923. 

Popular. 

Heer, Jikke H. H. van der. « 

(A study of the virus from the apparently healthy potato variety. 
Green mountain”.) Zentral-blatt fiir Bakteriologie, Para- 
sitenkunde und Iiifektionskrankheiten, 11. Abt. Bd. 87, 1932. 

The author gives the results of extensive experiments which she sum¬ 
marizes in part as follows: ^^The apparently healthy potato variety 
^Green Mountain’, is carrier of a virus, that produces different symp¬ 
toms of disease depending on the host and the stage of development 
of the leaves.” ”After inocnlations with juice of Green Mountain- 
tuber or leaves, two varieties of Capsicum anmusm L. reacted hj neero- 
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b'b; Datura Stramonium L,, tomato, tobacco and Kfoooyamm nig&r X. 
bj distinct mosaic; PhyaaUa AlkeJcengi L, and Solainum nodillorum 
Jack, bj mild mosaic; whereas Atropa Delladona L., Solanum JM- 
camara L., Solanum Capsiratrum L,, and Cyphomandra hetaoea Bendt. 
showed no symptoms at all.” The author gives much other intonsst- 
ing and valuable data. 


W. J. 

Notes on experiments related to loss of vigor in stocks of po¬ 
tatoes. Jonrn. Min. Agi'ie. North Ireland. 1:37-45, 1927. 

Meloheni, L[eo] E[dward8] 

The mosaic disease of the tomato and related plants. Ohio Nat. 
18(8): 149-173,1913. (Contrib. Bot. Lab. Ohio Univ. No. 74.) 

Reviews the work of other students and gives the results of his own 
studies en histology. ^ 

A preliminary report on raspberry curl or yellow. Ohio Nat. 14 
(G): 281-288. 1914. 

The mosaic or white pickle disease of cucumbers. Kansas State 
Hort. Soc. Trans. 34:102-104, 1918. 

A description of the disease in greenhouse. The losses are esti¬ 
mated at 20 per cent. 

___ ft Hurley, Fellows. 

Wheat mosaic in Kansas, U.S.D.A. Br. Plant Indus. Bpt. 14: 
158, 1930. 

Wheat mosaic in Egypt. Science n.s. 73(18821:95-96, 1931. 

Field observations were made by the author. He believes that 
rosette of wheat and barley are associated with mosaic. From ob¬ 
servations he concluded that the United States virus diseases of wheat 
are distinct from those in Egypt. 

Plant disease problems in Egypt. Trans. Kansas Acad. Sci. 86: 
38-62, 1932. 

Brief notes on the progress of the work on the following virus dis¬ 
eases: Wheat mosaic and rosette, mosaic of Viola faha and Phoieolui 
vulgaris, mottled and ”fem leaf” forms of mosaic on tomatoes, mo¬ 
saic on pepper (Capsicum annuum), sweet mdon and sugar cane, streak 
on sugar cane and banana bunchy top. 

MUlmi, Xrving a 

on moaaio symptoms of Irish potatoes. Phytopathology 
(Abstract) 7(1): 71,1917. 
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mosaic studies. Phytopathology (Abstract) 12:(1) 42, 1922. 

__ ft Hendarson, W. J. 

The yellow dwarf of onions. Phytopathology (Abstract) 10(1)» 
86, 1929. 

_ , Baddy, 0[liarlas] S[tavaii], Eandarson, W. J., ft 

Vestal, Ed^ F[red] 

A new vinw disease epidemic on onions. Phytopathology 10(1): 
73-77, 1929. 

A discnnion of this disease, inelnding description, estimste of loiMa 
and proof that it is due to a virus. 

Menoaoci, H. 

Le malattie delle dcgenerazione della patate. (The degeneration 
diseases of the potato.) Biol. Mens. Inform. Not. Bom. O* 
(7-12): 53-59, 1925. 

Mandlola, N[amesio] B[lanco], ft Unite, Jnaa 0. 

Sugar cane brc'eding in the College of Agriculture. The Phil¬ 
ippine Agrie. 13(3): 115-128, 1924. 

-., ft Ocfemia, G[erardo] 0[fflmaria] 

The work of hreodiug resistant crop plants at the College of 
Agriculture at Los Banos. The Philippine Agric. 16(3)117- 
128, 1929. (Rev. Appl. Mycol. 6:43, 1926.) 

ContainH brief statomonts concerninfl^ work for the control of Fiji 
disease of sugar cane and bunchv top of Musa textUis, 

Mendndes Bamos, B[afael] 

El snelo no pnede aer responsahle del matisado de la eafia. (The 
soil can not be responsible for the mottling of sugar cane.) 
Bev. Agric. Puerto Bico. 11(3): 1.3-20, 1923. 

The soil is not the cause of the disease. 

Sigamos con el matizado. (L^ft us continue With the mottling 
disease.) Bev. Agric. l*uerto Bico. 11(5): 23-28, 1923. 

Sugar cane disease. Ins. Expt. Sta. Puerto Bico Ann. Bpt. 1828- 
23:21-22,1923. 

A brief record. 

La cal como enmienda (Lime as an amendment). Tngnlai* Expt- 
Station, Porto Bico. Cire. 74, 17 p., 1923. 
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DiieiuMioB on the agricultural uses of lime. The author diecuiea 
the popular belief that lime is a eure of eugar-cane moiaie. He de¬ 
clares that lime is not a eure for the disease. 

Estndios sobre el inosai(*o de la cana. Movimiento del virus a 
trav^B del tallo en el caso de infecciones aecundarias. (Studies 
on sugar cane mosaic disease. Movement of the virus through 
the stalk in cases of secondary infections.) Rev. Agric. de 
Puerto Rico. 13(4): 219-226,1924 (Rev. Appl. Mycol. 4:244. 
Louisiana Planter & Sugar Manuf. 73(25) :488-489, Rev. Agrie 
Com & Trab. Cuba 7(5): 31-33, 1925.) 

All the cuttings from a stalk of cane on which only a part of the 
leaves are mottled, will probably produce diseased plants. 


Mosaic disease and methods of control. Planter & Sugar Manuf. 
76(25): 487-498, 1925. (Rev. Appl. Mycol. 6:329, 1925.) 
A popular discussion of the subject. 

La enfermedad mosaico y los metodos de combatirla. (The mo¬ 
saic disease and metliods to control it.) El Mundo Azucarero 
13(8): 241-245, 1926. 

A translation of the previous citation. Planter & Sugar Manuf, 
76:487-489. 1925. 

The control of sugar cane mosaic in the West Indies. Ref. 
Booh of the Sugar World (The Planter & Sugar Manuf.) 
6:38-41, 1927. 

A short paper giving extensive data on field studies. 

El com])ortaniiento de la enfermedad del mosaico en las va- 
riedades POJ-2714, 2725, y 2727 en la Provincia de Oriente. 
(Behavior in regard to the mosaic disease of the sugar cane 
varieties POJ-2714,2725, and 2727 in the Province of Oriente.) 
Suplemento de la Memoria de la Segunda Gonferencia Anual 
Asociacion de Tecnicos Azucareros de Cuba. Dec. 1928, p. 
85-62,1928. (Planters & Sugar Manuf. 81(6): 101-104,1928.) 

The calculation of mosaic infection in highly resistant canes. 
Int. Sugar Journal (Abstract) 86(419): 428, 1933. 

Paper presented at the Sixth Annual Ckmferenee of the AssodatioB 
of Sugar-Cane Technologists of Cuba, held in December, 1982. The 
author grouped the varieties according to the behaviour of the disease 
on each, thus P.O. J. 2725 and Java-Bar1:eidos hybrids derived from 
it in one gro u p and B. H. 10(12),^ 8. 0. 12(4) and Cristalina ia 
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another. He establishes the stalk unit as measurement in calenlating 
mosaic infection against the stool unit, which he declares is midead- 
ing in determining the relative commercial immunity. He gave a 
table comparing the results of both unit basis. He states that in¬ 
cidentally, it may be noted that many of the crosses of P.O. J. 2725 
and 6. G. 12(4) are more resistant than the female parent in spite of 
the fact that the male parent is very susceptible. Further, the two 
varieties M 28 and F. C. 916 show a relatively high susceptibility in 
contrast with a practical immunity recorded in Puerto Rico. 

Meneaes Sobrino, A. 

0 mosaic da eaniia. (The mosaic de cane.) Bol. Agrie. 
Bahia (Brazil) 1926:25-28, 1926. 

Merkel, L[udwig] 

Beitrage ziir kenntuis der Mosaikkrankheit der Pamilie der Popt- 
hmactaf. (Contribution to th^ knowledge of the mosaic dis¬ 
ease of the family of the Papilofiacpae.) Zeitsehr. fiir Pflan- 
zenkraiiku (Pflauzenpath ) ii. Pflanzcnschutz. 39(8-9): 289- 
«47, 1929. (Rev. Appl. Mycol. 9(2): 120-121, 1930.) 

This paper contains a great deal of data concerning mosaic of leg¬ 
umes. 

Merkenschlager, F[ritz] 

Zur Biologic der KartoflFel. II Mitteiluug. Zur Pathologic der 
Blattrollkrankheit. (On the biology of the potato. Note IL 
On the I ethology of the leaf-roll disease.) Arb. Biol. Beich- 
sanst. fir Land-und Portwirtseh. 17(4):345-376, 1929. 
(Rev. Apjil. Mycol. 9(2): 122-123, 1930.) 

A discussion of the histology of the diseased plant. Also a stndy 
of soil relationships. 

Zur Biologic der Kartoffel. (On biology of the potato) 4 Mitt, 
zur Pathol''gie des Abbaus. Arbeit. Biol. Beiehsanst. 17: 
435-458, 1930. 

Kartoffelprobleme. Die Schwarzfarbung des Kartoffelfleis^hes. 
Das Abbauproblem. Tiber die sog. Viruskrankheiten der 
Kartoffel. KartofTelban, 14:61-63, 73-75, 1930. 

_A KUnkowdd, M[axiniilian] 

Zur Biologic der KartoflFel. VI Mitteilung. Der Kiiekzug der 
Kartoffelsorte Magnum Bouum nach Skandinavien in Liobte 
der okologischen Abbantheorie. (On the biology of the po¬ 
tato. Note VT. The retreat of the potato variety Magnnm 
Bomm into Skandinavia in the light of the ecological de* 
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generation theory.) Arb. Biol. Beiehaanst. fiir Land*nnd 
Fortwirtseh. 18(4): 481-463, 1981. 

OomperiMB of fhe potato variety in regariL to ita behavionr la Gee* 
auay aad Beaadlaaria. 

Neue Untersuchngen iiber die Ursache der Degeneration der 
Kartoffel. (New investigations on the cause of degeneracy 
of the potato.) Porschungen u. Portschritte 8:68, 1932. 

Merrill, E[]mer] D[Tew] 

Breeding sugar beets for resistance to curly top. California 
Agrie. Expt. Sta. Ann. Rpt. 1028-29:64, 1929. (Bey. Appl. 
Mycol. 0:424,1930.) 

Notea in thia leport of the work done by the eorreeponiing depart* 
meat. 

Menlen, J. Q. J. van der 

Voorloopig onderzoek near de specialisatie en de infectiebron- 
nen der mosaiokziekten van landbouwgewassen. (Prelimi¬ 
nary investigations in the specialization of infection process 
of mosaic disease of cultivated plants.) Tijdschr. Plantenz. 
34(r,):ir>r>-176. 1028. (Inst. Phytopath. Lab. Mycol. en 
Ardappelonderzoek Medcd. 35:155-176,1928. Zeitschr Pflan- 
zenkrankh. 88:326-328, 1928.) 

Thia paper girea the reanlta of inoenlation experimenta. 

Meyer, F. H. 

Die Krauselkranklieit der Kartoffel. (The curl disease of the 
potato.) 111. Landw. Zeitg. 42:295, 1922. 

Mey«r, H[ans] 

Das ('hlorose-und Panasehurenphanomen bei Chlorellen. Beih. 
Bot. (Vntralbl. 49:496-566. 1932. 

MUbraith, D[svid] 0[allen8] 

Mosaic diseases of plants. California Cultivator 82:541, 1924. 

Popular. 

Plant Pathology. California Dept. Agrie. Monthly BuU. 17 
(12): 683-687, 1928. (Bov. Appl. Mycol. 9(1): 23, 1930.) 

Vims diaoaaea of naes are reported. 

Bif^ous chlorosis of the rose. Western Florist 18(29): 29- 
80, 1980. 
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A discuHsiou of the reported infections chlorosis of the rose. 
California Dept. Agric. Monthly Bull. 19(8): 535-544, 1930. 
No proof of the presence of an infective material has been pre¬ 
sented. The author agrees that if the condition is a specific disease 
then it differs from all other known virus diseases. 

uaei, Herbert W[imam] 

Potato leaf-curl. Kirtoii Agric. Inst. Ann. Bpt. 1928:33-37, 
1923. 

Data on yields. 

BfUea, L[ee] E[ma] 

The mosaic of sugar cane in Mississippi. MisaiBsippi Agric. 
Expt. Sta. Bull. 191, 11 p. 1920. 

Gives symptoms, distribntion, qnarantine and eontrol measmtea. 

Bfilhoffer, S. 

Die mosaikkrankheit des tabaks. (The mosaic disease of tn- 
*baceo) D. Landw. Presse 30:600, 1903. 

Miller, Justus 

Northern (hitario seed potato trade. Potato Mag. 1:33, 34, 
1919. 

Miller, P[hilip] ft Martyn, Tpunuas] 

Oardeners and Botanists’ Dictionary. 4: (Under Holaiium). 
1807. 

Milward, J[ames] G[arfleld] 

Mosaic control by tuber indexing methods a]>plied to the 
Triumi>h variety. Proc .\nn. Meetg. Potato Ass’n Amer. 
14:88-91, 1928. 

Mitra, M. 

Disease of plants. Impt. Inst. Agr. Res. Push Sci. liept 1929- 
30:5a-70. 1930. 

Beports sterility of ‘‘rahril'^ Cajanutt xndious of possible virus 
origin. 

Hogendorff, N[ico] 

Fern-leaf of tomato. Phytopathology 20(1): 25-46, 1930. (Bev. 
Appl. Mycol. 0:417, 1930.) 

The typical fem-leaf «ymptoina were not produced with the vinu 
from tomato and tobacco mosaic plants. It wac rardy produced by 
artificial inoculation with cucumber mosaic and regularly by Jfymt 
pwtioae which bad fed on mosaic cucumber plants. 
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HoliBohi Hans 

Das Pl&sniamosaik in den Baphideuzellen der Orchideen Kaemor 
ria and Anoectochilus. (Plasma mosaic in raphid cells of the 
orchids Haemaria aiid Anoccfochilys.) Sitzunpsher. K. Akad. 
Wiss. Wien (Math.—Nat Kt.) 126:231-242, 1917. 

Holz, E. 

Auftret#»n der Mosaikkrankheit bei zuckerruben. (The mosaic 
disease threat to sugar beets.) Landw. Wachenschr. Sachsen 
u. Anhalt 28:637, 1926. 

Mosaikkrankheit der Zukerriibe eino in Deutschland neue und 
gefahrliehe Zuckerrubenkranheit. (Mosaic disease of sugar 
beet a ik^w and dangerous disease of sugar beet.)^Deutsch. 
Landw. Presse 63(40): 501, 1926. (Landw. Wochenschr. 
Prov. Sachsen n. Anhatt 28:688-689, 1926.) 

Eine neue iid gefahrliehe Zuekerriibeiikrankheit. Die Mo- 
saikrankluMt der Zuekerriibe. (A new and dangerous disease 
of sugar beet. The mosaic disease of sugar beet.) Die 
T^mschan 81:293-296, 1927. 

Moore, E[nid] S[tella] 

Diseases of A'irginian tobacco in South Africa. Journ. Dept. 
Agrie. Union S. Africa. 12:428-455, 1926. 


Mosaic of Virginia tobacco. Farming in South Africa. 1(12): 
4.50452, 1927. 

A popular discussioii. 

A virus disease of tobacco in South Africa. Nature 120 (3258): 
544, 1932. 

The disease resembles but is not the same as ringspot. It eaa be 
transmitted by grafting and by thrips (FrankUnUlla sp.) and rmHj 
by needle punctures but not by the common green aphids. It appears 
to be the same as the spotted wilt of the tomato in Australia and 
virus diseases of Datura Stramankm, PhysaHis tpp, and Kieondra 
phyaalodes. 

The kromnek or Eat Biver disease of tobacco and tomato in 
the East Province (South Africa). South Africa Dept. Agrio. 
Sei. Bull. 128» 28 p., 1938. 

Bstensive aeeomit of this vifos disesse ef wide-tQiread oeemrsBee la 
South AMea. 
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Important to tobacco growers. The crinkly dwarf menace of 
tobacco. Farming in South Africa 8(88): 276, 1933. 

Popular notes warning the toboeeo growers about the eriakly dwarf* 
disease of tobacco, practically unknown in Booth Africa a f^ TMm 
ago. Symptoms, etiology and control measnree are giran. 

Moqnette, J. P. 

S«*tH over Sereh eJi over de (lelcstrepenziekte. Arch, voor do 
Java iSniker Indus. 2:346-356, 1894. 

Mordaunt, Charles 

Ex})erinientK in practical agriculture. Young’s Ann. Agric. 14: 
444-450, 1790. 

Beference to a potato disease which may be dne to a vims. 

Moti, Ndlo 

Sulla nature dei tiltrabili. (The nature of filterable virus.) 

^ Reale Inst, d'ineoraggianiento di Napoli, n. d. 

Morren, E. 

(lontagion de la panachure. (dontagion variegation) lielg. 
Hort. 20:14-19, 1870. 

Historical value only, 

Morris, H[arr 7 ] E[lwood] 

Virose or degeneration disease of potatoes in the northwest. 
Proc. Ann. Meeting Potato Ass’n Amer. 16:199-203, 1929. 

_, & Young, P[anl] A[llen] 

Potato diseases in Montana. Montana Agric. Expt. Sta. BulL 
227, 51 p., 1930. 

The object of this paper is to fseilitate the identUeation of potsfts 
diseases. Among those described and tabulated there are a eonsideni* 
bio number of virus diseases, 

Morsob E. W. 

On the power of some peach trees to resist the disease called 
“YeUows” Bui. Bussey Inst. 8:12, 1901. 

Morse, Stanley F[letoher] 

Mosaic neglect dangerous. Facts. About Sugar 19(2): 42,1924. 

Mone, W[amer] J[aekson] 

Potato disease in 1907. Maine Agric. Expt. Sta. Bull. 148: 
289-880, 1908. 
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Observations upon a yellow disease of the fall dandelion. Sci¬ 
ence n.s. 28(715): 348, 1908. 

Beeord of the oceorroBee of a diseasa on Leoniodom aatiiawigla limt 
in Maine, whieh the author eomparea with aster ydlows and of eonae 
has the eharaetariaties of a vims disease. 

Recent progress in potato diseases work in Maine. Agric. of 
Maine, 1916, p. 24&-258, 1916. 

Morstatt, H[ennaim Albert] 

Uebersicht Qber die Krankheiteu uud Seliadling der Eulturp- 
flanzeii. (Review about diseases and pest of cultivated 
plants.) Der Pflaiizer p. 184-194, 1913. 

Notes on virus disoaHes of cassava nnd peanuts ^ 

Die Degeneration bei unseren Eulturpflanzen. (Degeneration 
in our crop plants.) Blatt Pflanzenbau. u. Pflanzenziicht. 
1:49-51, 1923. 

Viruskranhheiten der Pflanzen. (Virus diseases of plants.) 
Pflanzenbau 1:57-58, 1924. 

Entartung, AttersNeliwuche uud Abban bei Kulturpflanzen, ins- 
besoiulere der Kartoffel. (Degeneration, senile decay, and 
running out of cultivated plants, especially the potato.) 
Verlag. Dr. F P. Datterter & Co., bVeisiug-Munchen, 74 p. 
1925. 

Der gegenwartige Stand unserer kenutnis der Degeneration. 
Angeu. Botanik 13:81-83, 1931. 

Hossfoi, V[ictor M.] 

La chlorose de la canne & sucre en Egypte. (Sugar cane 
chlorosis in Egypt.) Bull. Inst. Egypte 3:1-12,1921. (Bull. 
Union Agric. Egypte 18:76-86, 1921. 

Mottet, S[4rapliin Joseph] 

Deg^n^rescence de la Pomme de terre par le semis. (Degen¬ 
eration of the potato by the seed.) Joum. Agric. Pract. 81:1, 
1917. 


lA d6g£n4re8ceuce des pomme de terre. (Degeneration of po¬ 
tato.) Joum. Agr. Praot U:827--829,*1918. 
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Tja d^g^n^reaeence des pomme de terre. (Degeneracy of po¬ 
tatoes.) Joum. Agric. Pract. n.H. (France) 88(14): 237-289, 
1920. 

Montia^ A. 

Snr un des modes de transmission de la mosai'que du tabac. 
(A manner of tobacco mosaic transmission.) Kev. Agric. 
He Maurice 40:179-180, 1928. 

Muir, Frederick Arthur Ck>dfrey, A Swesey, Otto H[erman] 

Entomology. Report Comm. Experiment Station. Hawaii 
Sugar Planters' Association 1926-26:10-29, 1927. (Rev. Appl. 
Ent. Her. A 15:431, 1927.) 

Mulder, E[ndle] 

Cultivation of tobacco in Sumatra. (I. S. I). A Div. Veg. Phys. 
4r Path. Report 58, 1898. 

Milller, 

Vechselscitigc Ucbcrti-agbarkcit dcr vcrschicdenon Virnskrank- 
heiten des tabaks, der tomate und dcr Kartoffel innerbalb 
der Familc der Solanacecn Inaugural dissertation, Bonn. 
72 p., 1930. 

MnUer, D. 

Die assimilation der blattrollkraiiken kartoffelpflanzen. (The 
assimilation of 1<>af roll-diseased potato plants. Planta. 16 
(1): 10-15, 1932. 

The Btomatal apertures were narrower in diseased than in healthy 
plants, the respiratoiy intensity was aqnal bat the earbon diazUe Ois 
simllation was much less in the diseased plants. 

Muller, H[an8] 0[arl,] A Stormer, K[urt] 

(Investigations in plant diseases.) Ber. Agric. Cbem. Kentroll 
u Vers. Stal. Pflanzenkrank. Prov. Sachsen, p. 71-84,1910. 

MnUer, H. B. A. 

Mosaickziekte bij cassave. (Jdosaic disease of cassava.) Inst, 
vor Plantenziekten Bull. 24:1-17 1931. 

Manihot utHitnima at Buitensorg, Java, showed STniptoms of no- 
sale. 

MiUler, K[iirl] Budolf 

Eine neue Biibenkraukheit. (A new beet disease.) Deutsche 
Landw. Presse 66(33): 469-470. 1929 (Bev. Appl. Myool. 9 
(3): 153-154. 1929. D. Deutsche Zuckerindustr. 64:1168- 
1169, 1929. L: ndw. Wochensehr., Halle 87:636-637, 1929.) 
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MiiUer, W. 

Mosaikkrankheit su Hiinbecren. (Monaic Disease of raspberry.) 
Maeli-richenbl. Deiitach. PflaiizenRohiitzd. 7(7): 65-66, 1927. 

Mnlvania^ Maurice 

Cultivation of the virus of tobacco mosaic by the method of 
Olitsky. Science 62(1593): 37-38, 1925. 

Tho author conducted tests by the methods fdFen 1^ Olitslcy but 
fhiled to confirm his results. 


A special application of collodion sacs (Tobacco mosaic). Ab¬ 
stracts of Bact. 9(1) :11-12, 1925. 

The dcstructiv<‘ action of certain bacteria on the virus cff tobacco 
mosaic, dourn. Bact. 11(2): 98, 1926. 


Dialyaability of the virus of tobacco mosaic. Phytopathology 
16(11): 853-872, 1926. 

Direct sunlight destroyed 90 per cent in 86 hours. Ultra-violet rays 
gave complete inactivation in one hour. X-Bays had no effect. 80* 
0. for 20 days did not completely inactivate. Complete inaetivatUm 
by 88® to 90“ C. for 10 minutes. Was not recovered from blood 
stream Of u labbit. Was inactivated when mixed with blood of a rab¬ 
bit. Con pass through certain collodion sacs but not through others. 
Certain bacteria are destructhc to it. 

Studies on the nature of the virus of tobacco mosaic. Phyto¬ 
pathology 16(11): 853-871, 1926. 

Root inoculation with the virus of tobacco mosaic. Joum. of 
Bttct. (Abstract) 19(1'!: 23-24, 1930. (Rev. Appl. Mycol. 9: 
414, 1930.) 

This paper gives the results of efforts to inocnlate tobaeeo ptoti 
through the roots, all of which were negative. Inoenlations throngk 
the leaves gave 80 to 90 per eent positive infections. 

Mumford, Edward Philpott 

On the curly top diseases of the sugar beet: A biochemical and 
histological study. Summary of results.. Ann. Appl. Biol. 17 
(l):28-35, 1930. (Rev. Appl. Mycol. 9:573, 1930.) 

The sap of the resistant strains is more eoneentrated in deetrobrtes 
and less eoneentrated in non-eleetrvfiytes juid total wfilds. WItii ono 
ozeeptUm tho loaves were more add. The disease eansed a deeieaas 
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of sugar in both leaves and roots of resistant stxains, but in the soB* 
ceptible strains it caused am increase in the leaves and a deeieaae in 
the roots. The amount of sugar may explain the preference of the 
the insect for the suseeptible plants. Phloem necrosis is a qrmptom 
of curly top. 

The euticle and epidermis are thicker in the resistant in the 
susceptible plants. 

Munde, J[es8e] H[oward] 

The relation of eueiirbit iiioRaie to Avild catnip. Proc. Iowa 
Acad. Sci. 29:346, 1922. 

Yellow dwarf and moron disease of potato in Michigan. Proc. 
18th Ann. Meeting Potato Assoc. Amer. 1931:70-73, 1932. 

Field studies and yield of potatoes with yellow dwarf. A desetip- 
tlon of the moron disease. 

Mungomeryf R. W., & Bell, Arthur F[ra]ik] 

P^iji disease of sugar cane and its transmission. Queensland Br. 

, Sugar E^])t. Sta. (I)iv. Path.) Bull. 4, 28 p., 1933. 

The history and distribution of the disoase, symptoms and a full 
discussion of experimental studies whieh led to the diseovery that the 
disease is transmitted by PerJcinsietla naoehaHaida, 

Muravjev, V. P.* 

Die inosaikkrankheiten der Zukerrube. (The mosaic disease 
of sugar beet.) Saatzuchtabt. Allruss. Zuckortnist, 280 p. 
1930. 


Mozaichnye Bolezni Sakhamoi Svekly. (Mosaic disedsc of the 
sugar beet.) Kiev., S.S.IJ. Soiuzsakhara 286 p., 1930. 

This work includes contributions from se\eral workers (.n the sub¬ 
ject which are iii'-erted in this bibliography under their c( i espond- 
iiig names. 

(Materials for studying the mosaic of the sugar beet.) In his 
Mozaichnye Bolezni Sakhamoi Svekly (Mosaic disease of 
sugar-beet.) Kiev, S. S.'lT. Soiuzsakhara p. 113-130, 1980. 
(English Abstract p. 128-130.) 

Description of the behavior of the disease and its effect on yields. 
No resistant variety has been found. 

(Diagnosis of the mosaic diseases of the sugar beet.) In his 
Mozaichnye Bolezni Sakhamoi Svekly (Mosaic diseases of 


* Also—ICarsTioT, V. P. 
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sugar beet.) Kiev, 8.S.U. Soiuzsakhara p. 181-140, 1980. 
(Eng. Abstract p. 188-140.) 

^^A decimal system has been adopted for economy of energy and 
time in expressing the appearances of designated areas desoriptirely 
in the case of mosaic plant surfaces.” 

(General sketch of mosaic of sugar beet.) In his Mosaichnye 
Bolezni Sakharnoi Svekly (Mosaic diseases of sugar beet.) 
Kiev. S.S.IT. Soiuzsakara p. 179-262, 1930. (English transla¬ 
tion p. 221-261.) 

Review of the publications on sugar-beet mosaic in Russia and 
elsewhere. 

Murphy, Paul A[loy8iu8] 

Mosaic disease of potatoes. Agrie. (la/, of (lanada. 4: 345-349, 
1917. 


The eeotiotiiic iiiiportaiiee of mosaic of potatoes. Phytopathology 
(Abstract) 7(1) :72-73, 1917. 

..., & Wortley, E[diward] J[ocelyu] 

Determination of the factors inducing leaf-roll of potatoes, 
particularly in northern climates. Phytopathology 8(4) ilSO- 
154, 1918. 

Recommends that varieties should be separated by qpacei of six feet. 

Disease of the potato. Nova Beotia Fruit Growers’ Assoc. Ann. 
Bpt. 54:180-190, 1918. 

Potato inspection service. Agric. Oaz. of ('anada 6(3): 1-7, 
1919. 


Borne constitutional diseases of the potato. Canada Hort. 42 
(1):9, 1919. 

New or little-known diseases of potatoes which cause running- 
out of seed. Phytopathology (Abstract) 10(5): 316-317, 1920. 

-ft Wortley, E[dard] J[ooelyn] 

Relation of climate to the development and control of leaf-roll 
of potato. Phj^topathology 10(9): 407-414, 1920. 

Gives the results of iJanting in different plaees and raeommends 
the use of seed from disease-free diak[^cite. 
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InvestigationB of potato diseaaes. Canada Ezpt. Fams. BulL 
44, 2 ser., 86 p., 1921. 

Some recent woi^ on leaf-roll and mosaic. Boy. Hort. (Ijon* 
don). Int. Potato Conf. Bpt. 1921:14&-152. 1922. 

Gives the results of studies with potato leaf-roll and mosaic on 
starch translocation and climate. 

Leaf-roll and mosaic, two important diseases of potato. Ireland 
Journ. Dept. Agric. 22:281-284, 1922, 

Leaf-roll and mosaic of the potato in Ireland. Journ. Nat. Inst. 
Agric. Bot. 1:47-50, 1922. 

A daoeription of ^^ptoms and resalts of experiments with insects. 

On the cause of rolling in potato foliage; and on some further 
insect carriers of the leaf-roll disease. Sci, Proc. Roy, Ihihlin 
* Soc. 17(2(1): 16:i -184. 192;{ 

The autlioi lepcirts on excess accumulation of starch in the leaves as 
a constant 8>mptoni of leaf-roll. The disorganization of the phloem 
was fbund in plants that had been attiicked by Phytophthora and by 
eel-worms. 

Virus diseases of potatoes. Nature (London) 112(2808): 2911, 
1928. (Brit. Ass'n Adv. 8ei. Itpt. (Abstract) 91:492, 1923.) 

Investigations on the leaf-roll and mosaic diseases of the potato. 
Ireland Journ. Dept. Agric. & Tech. Instruction 23(1): 20-34, 
1923. 

A brief history of these diseases with the results of the studies on 
the influence of environment and on insect vectors. 

__ ft Mckay, Robert. 

Investigations on the leaf-roll and mosaic diseases of potato. 
Ireland Journ. Dept. Agrie. 23(4); 344-364, 1924. 

It appears that the transmission of the vimses is not doe to aphids 
alone. There is a discussion of i^mptoms for the purpose of distiii- 
gnishing diseases which are confused. 

Vims diseases of potatoes. British Assoc. Adv. Sci. Rpt. (Ab¬ 
stract) 1828:492, 1924. 

_ft Mckay, Robert 

Investigations on the leaf-roll and mosaic diseases of the potab>. 
Irdand Journ. Dept. Agric. ft Lands. 25(2) : 138-154, 1925. 
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-, ft- 

InTestii^ations on the leaf-roll and mosaic diseases of the potato. 
Irish Free State Dept. Lands & Agric. Joum. 26(1): 1-S, 
1926. 

-, ft- 

Methods for investigating the vims diseases of the potato and 
some results obtained by their use. Sci. Proc. Boy. Dublin 
Soc. 18(10-16); 169-184, 1926. 

The author deacriboe methods and gives the results of transmission 
experiments. Four insects were found to be carriers: Jfysvs ptnleae, 
H. paaudoaoUini, Maerogipkvm aolanifoUt, and Caioeoria hipanetatiia. 


Investigations on the leaf-roll and mosaic diseases uNg)otato. 
Irish Free State Dept. Lands & Agric. Journ. 26(4): 295- 
805, 1927. 

The insect vectors of the leaf-roll disease of potato. Sci. Proc. 
Boy. Dublin Soc. 19(20-28): 341-353, n.s., 1929. (Eev. 
Appl. Mycol. 9(3): 197-198, 1930.) 

This paper is an extension of previons studies on this snbjeet. 

-, ft- 

La production d’lin ‘^crinkle'' des pommes de terre par un 
meluiige do virus, (The production of ‘‘crinkle’' of potato 
by a crossiiifi: of virus.) Bapp. Deuxieme Cong. Intern. 
Path. (^omp. 1:448, 450, 1931. 

Based on three years’ experiments the authors state that potato 
crinkle was produced when simple mosaic was introduced into planti 
carrying a particular latent vims. The synthetic crinkle thus pro¬ 
duced persisted in a form indistinguishable from natural crinkle. 
During five years experimentation no difference in other respects has 
been revealed between the two diseases. 

A critical review of some recent work on the occurrence of virus 
complexes in the potato. Sci. Proc. Roy. Dublin Soc. n. s. 
20(18) :193-210p 1982. 

___ ft McKay, Robert 

The compound nature of crinkle, and its production by means 
of a mixture of viruses. Sci. Proc. Boy. Dublin Soc., 20 
(20): 227-247, 1932. 

This paper is the result of three yeaie’^woric whidi faflteate the 
eompoimd aatore of this disease. 
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A GompariRon of some European and American virus diseases of 
the potato. Sci. Proc. Roy. Dublin Soc. 20(27): 347-358, 
1932. 

These studies were made for the purposes of determining the die* 
eases that were common to both continents and the diseases that are 
distinct. 

Hurray, J. 0. 

Report of Field Aeeistaiit. Australian Sugar Journ. 16:607- 
609, 611, 1924. 

Varietal resistance to mosaic disease* in sugar cauc. 

Hurray, P[ercival] W[aterhouae] 

Investigatioiia on the leaf-roll and mosaie diseases of potato. 
Ireland Jonrn. Dept. Agric. 25:1-8, 1926. 

Sugar-eane diseases, Jamaica. Jamaica Dept. Agric. Ann. Rpt. 
1920; 18-14, 1920. 

Agricultural Experiments. Sugar-cane mosaic disease. Jamaica 
Dept. Agrie. Ann. Rpt. 1923:12-14, '•924. (Kev. Appl. My- 
col. 4: 65, 1924.) 

Field experiments in the control of mosaic disease of Jamaica. 
1923-25, Jamaica Dept. Agrie. Mierob. Oirc. 6:16-37, 1926. 

Hnrton, W. A. 

Environmental influenees in the pathology of Holanum tuberosum. 
Journ. Wash. Acad. Sci. 3(7); 1913. 

Hnsscheiiliroek, 8. 0. van 

Gele Strepenziekte (Yellow stripe disease.! Circ. No. 42, der 
Soerbaijasche Voreeing van 16. Oct. Bl. 327, 1892. 

Tho first record of tbe mosaic disease of sngar cane. 

Beschrijving van twee tot dnsverre in West-.Tava onhekende 
sietziekten. (Description of two unknown diseases in West 
Java up to the present.) Bijlsge Arch. v.d. Java Suiker In¬ 
dus. Overdnippen, p. 113-118, 1893. 

Uyen, J[obn3 0[olding] 

Dry-season studies of cane Homoptera at Soledad, Cuba, ('on- 
tribution Harvard Inst. Trop. Biol. & Med. 3:69-110, 1920. 
(Rev. Appl. Entom ser. A. 14:497-498, 1926.) 
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NakBta, S., ft Tikiiiioto, 8. 

(Diseases of cultivated plants in Korea.) Joum. Agric. Expt. 
Sta. Gtovt. Qen. Chosen 16, 146 p., 1928. 

NanudiDhaii, M. J. 

Note on the occurrence of intracellular bodies in spike disease 
of sandal (Savtalum album Linn.) Phsrtopathology 18(9): 
815-817, 1928. 

The author reports the finding of intmcdlnlar bodies whleh supports 
the vims theory of Coleman. 

Cytologioal investigations on the spike disease of sandal Santalvm 
album. Phytopathology 28(2): 191-202, 1938. 

The author describes the results of his eytologleal studies on spike 
disease of sandal. He gives special attention to the 3ftraeell nl a r 
bodies observed, describes and eompares them. 

Nanudmhamurthy, N., ft Sreenivasaya, N. 

Contribution of .the stud>' of spike disease of sandal (Ftantahim 
album Linn.) YT Nitrogen metabolism in healthy and spiked 
leaves. Joum. Indian Inst. Sci. 12A(10): 153-163, 1929. 

Neal, David C[arieton] 

Phony peaches: A disease occurring in Middle Georgia. Phj- 
pathology 10:106-109, 1920. 

A description of the disease. 

_, ft WaUance, J. M. 

Sweet potato mosaic. Mississippi State Plant lid. Quart. Bull 
4:6-10, 1924. 

_, ft Barker, H[enr 7 ] D. 

Important tomato diseases of Mississippi. Mississippi State 
Plant Bd. Quart Bull. 4(1); 7-24. 1924. 

Needham, Oharles W. 

The breaking of tulips. Garden (London) 89:599-600, 617- 
618, 1925. 

Popular aceount of the disease. 

The breaking of tulips. Gard. Chron. 79(3): 298-299, 1926 

Abstract of lecture before the Wakefield Paxton Society desciibiBg 
the disease. 


Breakinir in tulips. Oard. Chron. 92:4l^5, 1932. 
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Hegw, F[raiiE] W[ilhdin] 

Die BlattroUkrankheit der Kartoffel. (Leaf roll disease of po¬ 
tato.) Deut. Landw. Presse 45(76): 469-470, 1918. 

Die BlattroUkrankheit der Kartoflfel. (Potato leaf-roll disease.; 
Ztschr. Pflanzenkrauk. 20(1-4): 27-48, 1919. 

The author diecuaaeB the etiology of the dieeaee and the physiology 
of the plant, also the tran>ilocation of starch in sound and diseaied 
potatoes. 

Gesichtspunktc fur die Bekampfung der BlattroUkrankheit der 
Kartoflfel. (View points in the tight against the leaf rc^ll 
disease of potatoes) Der KartoflfeJbau 3(11); 1919. 

(‘Control of potato leaf-roll.) Sachs. Landw. Forstwisehr. 6& 
(27): 271-272, 1920. 

Ndson, Bay 

Transference of the hean-mosaie virus by MacrosAphutii^ solani- 
foUi. Science n.s. 66:342-344, 1922. 

Gives tho results of studies which indicate that JC. aolanifoUi is tha 
carrier of the virus. 

The occurrence of protozoa in plants affected with mosaic and 
related diseases. Michigan Agrc. Kxpt. Sta. Tech. Bull. 68, 
30 p., 1923. (Phytopathology (Abstract) 13(1): 41, 1923.) 

A histological study which loads to tho belief that the disease is due 
to a protozoan closely related to LeptomonoM. 

Chrysanthemum yelloi^s, a new disease in the greenhouse. Mich¬ 
igan Agric. Expt. Sta. Bull. 7(4): 157-160, 1925. 

Gytological and biological investigations of bean mosaic. Jourii. 
Bact. (Abstract) 10(1): 22, 1930. (Rev. Appl. Myeol. 0(7): 
423, 1930. Phytopathology 20:133, 1930.) 

The author reports the finding of bacteria in the*-ehlorop1aBt8, cyto¬ 
plasm, phloem, zylem, and parenchyma tissues. The chloroplasti art 
destroyed the bacteria found in the plastid detritua 

Infectious chlorosis of the rose. Phytopathology (Abstract) 20 
{1):130, 1930. 

Correlative studies on the bacteriology of bean mosaic and seed 
transmission of the virus. Phytopathology (Abstract) 21(1): 
116, 1931. 
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Investigations in the mosaic disease of bean {Phaseolus vulgaris) 
Michigan Agric. Expt. Sta. Tech. Bull. 118; 71 p., 1932. 

The disease reported from Russia by Iwanowski in 1899, from 
United States by Clinton in 1908, attacks all commercial Tarieties and 
P. vulgaris var. humUiSt P. aoutifolium var. latifolius, P. angularUt 
P. coocinelus, Vida faha and Vigna sesquipedalis. It is transmitted 
by Maorosiphum solanifolii (If. gd) and the leaf hopper, Bmpoasea 
fahae. 

-ft Down, E. E. 

Influence of pollen and ovule infection in seed transmission of 
bean mosaic. Phytopathology (Abstract) 23(1): 25, 1933. 

nenwirth, F[rantisdc] 

Die Krauselkrankheit der Zuckerriibe. (The curling^isoase of 
sugar beet.) Rudsehau, Zeitschr. f. Zuckerind. Prag. ^ 14 p., 
1926. 

Kewoombe, Frederick C[harle8,] ft Lee, H[eDry] Atherton 

The cause of sectional chlorosis of sugar cane. Uawaii Plant¬ 
ers’ Rec. 31:125-128, 1927. 

Kowhall, Allan G[oodrieh] 

Seed transmission of lettuce mosaic. Phytopathology 13(2): 
104r-106, 1923. 

This paper gives evidence that this disease is carried in the seeds. 

Newman, 0[harles] C[arter,] ft Leonion, M. S. 

Irish potato breetling. South Carolina Agrie. Expt. Sta. Bull. 
195, 28 p., 19ia 

Newton, W[illiam] 

I n fectious chlorosis of roses. Canada Dept. Agric. Div. Bot. 
Rpt. Dom. Botanist for the year 1930, p. 23, 1931. 

A record of the preaenee of this disease. 

Nilhimnra, Ebkato 

A carrier of the mosaic disease. Bull. Torrey Bot. Club 45: 
219-231, 1918. 

The results of a series of iaoenlatioas experiaents demoastratbig 
that PhytoKt alkeimgi is a qrmptomless carrier of a mosaic disease. 

Noble B[obert] J[adaon] 

Some observations on the woodiness or bullet disease of passion 
fruit Joum. Proc. Roy. Soe. New South Wales 02:78-79, 
1928. 
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Spotted wilt in tomatoes. Agric. Gaz. New Sonth Wales 80 
(1): 59-63, 1928. 

Brief popular dOBcriptiou of the comparatiTely new vinu dlffeawe. 

Woodiness of PasHion fniit. Cause of the disease discovered. 
Af^. Gaz. N. S. Wales 39(9): 681-683, 1928. 

Account of this difieaae in New South Wales. Description and 
nature of the dispase. The author states that it is due to the action 
of a virus and is of infectious character. Gives control measures. 

Biolo^st—^New South Wales Dept. Ajifric. Ann. Rj)t. 1927-28: 
16, 1929. (Rev. Appl. Myeol. 9(1): 18, 1930.) 

Australia: suceess iu control of hunchy-top disease of hanana 
in New South Wales. Tntemat. Bull. Plant Protect. 7(9): 
195, 1933. 

Brief notes on production, damages and control in regard to bunch/ 
top of bananas in Australia. 

Nolla, J[o 8£] A[ntoxiio] B[eniab4] 

Las enferraedades del tabaco en Puerto Rico. (Tobacco diseases 
in Puerto Rico.) Ins. Expt. Sta. Puerto Rico Bull. 39, p. 24- 
25, 1932. 

Brief notes on tobacco mosaic. The author states that the disease 
affects the quality more than the yield. Gives nature and cause, of 
the disease, symptoms and treatment. 

__ & Boqne, Arturo 

A variety of tobacco resistant to ordinary tobacco mosaic. 
Joum. Dej t. Agric. Puerto Rico 17 (4): 301-303, 1933. 

A preliminary report. The variety was introduced from Colombia, 
Valle del Tauca, in 1929, by the senior author. 

Noordanus, O. « 

Mosaiekzickte dcr frambozen. (Mosaic disease of raspberry.) 
Ploralia 47(30): 472-478, 1926. 

A brief note given on the occurrence of mosaie on raspbenics in 
Holland. Gives degree of suseeptibUity of different varieties. 

Norris, Boland V[iotor] 

Spike disease of sandalwood. Nature 126(3174): 311, 1930. 

A review of recent progress in the study of this disease. The sue- 
eeptibility of the sandal tree may be influenced by the hoet in whieh 
it growl. 
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North, D[avid] S[ath«rlaiid] 

The control of sugar-cane diseases. Australian Sugar Journ. 
14(12): 687-693, 16(1): 9-24, 73-83. (Int. Sugar Joum. 26 
(310): 522-528, 1924. Rev. Appl. S%col. 2:578-581, 1923.) 
This is a popular paper eontaiuing some data on Tiros disease. 

Norton, J[ohn] B[itting] S[niith] 

Irish potato disease. Maryland Agric. Expt. Sta. Bull. 108; 63- 
72, 1905. 

Report of the State Pathologist for 1910. Maryland State Hort. 
Soe. 18:136-154, 1910. 

Loss from mosaic disease of tomato Phytopathology Abstract) 
4(6): 398, 1914. 

Peaeh yellows and peach rosette. California Comm, llort. Mon. 
Bull. 6(7): 282-286, 1918. 

Mosaic diseases and their control. Maryland Agric Soc. & Mary¬ 
land Farm Br 8:374-378, 1924. 

_., & Henber^, J. W. 

Factors influencing t.vpc and sequence of tomato mosaic leaf ab¬ 
normalities. Phytopathology (Abstract) 23(1): 26, 1933. 

Novinenko, A. L 

(Tn8ect.s as carriers of mosaic disease of sugar beet. Preliminary 
note.) Prot. Plants Ukraine 3-4:164-168, 1928. 

(Insect vectors of sugar-beet mosaic.) Cent. Zuekerindus. 38: 
400-401, 1930 (Facts About Sugar 26(19): 467, 1930.) 

Insects as carriers of mosaic disease of sugar beet. T*ub. Plant 
Breed. Dejd. Sugar Union. Kiev. 3: III, 1930. (Stanz. Bnt. 
Otd. 18, 15 p., 1930) 

(The insects as transmitters of mosaic disease of the sugar 
beet.) In V. P. Muraviov, Mozaichnye Bolezni Sakhamoi 
Svekly (Mosaic diseases of sugar beet.) Kiev, S.S.IT. Souz- 
sakhara p. 99-111, 1930. (English Abstract p. 111.) 

Ttaiumisdon experiments showed that the JpM$ fabae gave a 
high pereentage of infection as carrier of the disease. The tag 
fossOMSgtM oegsatHS proved to be less aeUvo. As the 
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does not occur at a distance greater than 700 m. the author recominenda 
the planting of sugar beet isolated at that distance from infested 
fields and susceptible weeds and to keep the plantation free of insects 
capable of transmiting sugar-beet mcisaic. 

NoweU, W[illiam] 

Sugar-cane diseases in Pueiio Rico Agnc News (Harlmdos) 
16(393) -158, 1917 

A comment to the Fifth Annual Report (1916) of the Insular Ex- 
poiimont Station of 1‘uerto Rico, written by John A Stevenson. 

Mosaic disease of sugar cam Agnc News (Barbados) 19(462) : 
14, 1920 

A review of the United States Department of Agriculture Bulletin 
No. 829 by Brandes and Bulletin No 19 of the Insular Experiment 
Station of Puerto Rico bv P S Earle 

Eradication of mosaic disease in Trinidad Trinidad and To 
bago Dept Agrie JfuU 19 105-106, 1921 

Diseases of crop plants in the licsser Antilles, j) 325, 1023 

This book rontains much data on viru« diseases. 

Oberstein, [Otto] 

Die Krauselkraiikheit dcr Zukerrube m America und die ncucr< ji 
T heonen der Jllattrollkrankheit der Ivaiioffel (Tbo curly- 
leaf disease of sugar lieet in America and the new theories oF 
the leaf-roll disease of potatcies ) NaeliricbtenM Deutscli Pll 
Schutzd. 8:35, 1923. 

Oefemia, 0[eraldo] 0[flSmaria] 

I^rogress report on buneliy-top of abaefi or Manila hemp Phy¬ 
topathology 16(11) 894, 1926. 

This disease* is ciiuscd bv a virus and is (*nriied by an Aphid, 
Penialonia nxqronervoaa 

Second progress report on bunchy-top of abae& or Manila beni]), 
Pliyto])athology 17(4): 255-257, 1927. 

The heart rot of this plant is sometimes the last stage of bnnoihy- 
top. Bunchy top, clue to other causes, is different from bunchy-top 
caused by the vims. 

Bunchy-top of abac& or Manila hemp I A study of the cause 
of this disease and its methods of transmission Amer Journ 
Bot. 17(1). 1-18, 1930. 

Ws paper is a veiy fhorongh diseiiisio]i of the symptoms, effects 
and txansmisdon of this disease. 
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Save the abac4 industry from ruin by bunchy-top: The Philip¬ 
pine Agric. 20(3): 167-169, 1931. 

The author gives a warning to the country about the danger of the 
disease, also gives advise as to the means of overcoming the deatrue* 
tivc diseoso in the producing provinces. States that the disease is of 
the virus type and transmitted by insects and is dangerous to abacA as 
well as to bananas. 

Th(> bunehy-to]) of abaca ami its control. Phil. Agi*ic. 20(5): 
32H-340, 1931. 

A continuation of the author’s work for the control of bunchy-top 
of Mwa textiles. 

Notes on some economic-plant diseases, new in the^*hilip])ine 
Islands. Philippine Agric. 19(9) : 581-589, 1931. 

A disease of corn which resembles Fiji disoasos of sugar cane is 
described. 

(A note) Philippine Agric. 21(5): 358, 1932. (Sugar News 
18(7): 751, 1932 ) 

In this brief note it is announced that Dr. Oefemia of the Philippine 
Col'oge of Agriculture found the transmissibility of the Fiji disease 
of sugar cane by adults of the leafhopper Pericinsiclla vastatrix Bred- 
din. (Later in Anier. Joum. Bot. 21(3): 113, 1934, (4th foot note) 
the author claims that this is the first mention in print of the subject.) 

An interesting reaction of a sugar-cane variety to grass mosaic. 
Philippine Agric. 21(6): 414-419, 1932. 

-- Hurtado, Evariato A., A Eem&ndes, Crispiniano 0. 

Distribution of mosaic and Fiji disease in sugar-cane stalks; ef¬ 
fects of these maladies on the germination of the eyes and 
transmission of the viruses by pin pricks. Philip. Agric. 22 
(6): 385-407, 1933. 

The authors state that mosaic and Fiji diseases are two of the major 
diseases of sugar cane in the Philippines causing enormous losses to 
the sugar industry. Th^ describe both diseases. Mosaic is trans¬ 
mitted by Aphis maidis Fitch. Fiji disease by Perhinsiella vastairia 
Breddin in the PhiUppines, while in Australia it is transmitted by P. 
saoeharMda Kirk. Th^ give extensive data of experiments in arti- 
fleial transmissioB and germination. 

An insect vector of the Fiji disease of sugar cane. Amer. 
Joufn. Bot. 21(3): 118-120, 1934. 

The author rqporta the reeolte of his experiments under earefulty 
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controlled conditions. He found that the adults of the leafhopptr 
Perlinsiella vaatairix Breddin transmitted Fiji disease of sugar eanei 
The incubation period varied from 8 to 28 days. He describes the 
symptoms of the disease resulting from the transmission by the leaf* 
hopper under observation. 

Oebmichen, C., ft Hallier, E. 

Die Kraaselkrankheit der Kartoffel: 1 Form und Verbreitnng 
der Krankhoit. II. Ursache der Krankheit. (The curl die- 
ease of potatoes. I Form and spreading of the disease. II 
Cause of the disease.) Landw. Presse 2:464, 1875. 

Beobaehhingen liber des Auftreten der Krauselkrankheit der 
Kartoffeln 1873-1875. (Observations on the boha\ior of the 
curl disease of the potatoes 1873-1875.) Zeitschr. Parasitenk 
4:144-152, 1875. 

Ogflyie, L[awrenoe] 

Notes on leaf-roll of potatoes. Agric. Bull. Bermuda Dept. 
Agric. 3(12) :1, 1924r-25, 1925. 

The raising of hyacinths in Holland. .Tourn, Ministry of Agric. 
33:248, 1926. 


An important virus disease of lAlium longiflorum and its varie¬ 
ties. Nature (London) 119(2997): 528, 1927. 

Aster yellows in Bermuda. A disease of many cultivated plants. 
Bermuda Agric. Bull. 6(5): 7-8, 1927. 

Virus diseases of plants in Bermuda. Bermuda Agric. Bull. 7: 
4r-7, 1928. 

A transmissible vims disease'of the eastern lily. Ann. Appl. 
Biol. 16(4): 540-562, 1928. 

The anther gives a review of the history of the disease. The dl^ 
ease is carried by Apitit gottpppi. It attacks L. fomuunm and L, 
g^oateiHM. 

Report of the plant pathologist for the year 1927. Bermuda 
Dept. Agric. Ann. Bpt. 1927: 26-37, 1928. 

Notes on mosaic disease of bopjuia, Hippeastmm and lettnee. 
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__ A Onterman, Oarl E[dward] F[rediKiiA:] 

A mosaic disease of eastern lily. Phytopathology 10(3): 311- 
816, 1929. 

There are three tjyw of symptomi of this disease. The symp toms 
are partly masked temperature above 70* P. AJl attempts to 
transmit by insect or meehanieal devices have failed. 

Ring spot or spotted wilt of tomatoes and ornamental plants. 
Agric. & Hort. Res. Stat. Long Ashton, Ann Rpt. 1032; 121- 
122, 1933. 

Brief notes reporting the occurrence of ringspot or spotted wilt dis¬ 
ease on tomatoes, Sireptosolen jamesonU, Sehiganthna sp., BrowdIHa 
specioaa major, TraeheUum sp., begonias. Campanula pyramidaH§ and 
dahlias. ^ 

Oldaker, O. E. W.| ft Dowson, W[alter] J[olm] 

Potatoes. Virus diseases and clean seed. Tasmanian Journal 
Agric. 1(1); 14-18, 1929. (Rev. Appl. Mycol. 0:332, 1930.) 

Includes descriptions and recommendationB of control by growing 
seed at high altitudes. 

-, ft -- 

Potatoes. Elimination of virus and other diseas^. Care of 
“seed” from the selected plants. Tasmania JourvMAgrie. n. s. 
1:87-91, 1980. 

Potatoes, virus diseaM's and s(*ed selection Tasinanian Jonru 
Agric. U.S. 2(2); 91-92, 1931. 

Olitiky, Peter K[o8oiiiako] 

Experiments on the cultivation of the active agent of mosaic dis¬ 
ease of tobacco and tomato. Seieiiee n. s. 60(1.'>65): .')93-594, 
1924. (Joum Expt. Med. 41(1): 120-136, 1925.) 

The author gives an account of work from which he eondudes that 
he has been enceeBafnl in growing the organism in culture. 

_ft Northrop, J. H. 

The inoculation of tomato and tobacco plants with potato mosaic 
virus. Science n.s. 61(1586): 544-545, 1925. 

The anthora record the tranamiaaion of potato moaaie to tobaeeo 
and tomato. 

The transfer of tobacco and tomato mosaic disease by the Pseudo- 
eodeus citri. Science n.s. 62(1611): 44% 1925. 

A briet paper giving evideneea that tUa iaaect traaamtta the disaasa 
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__ ft Hofllnaii, D[oiiald] 0. 

The electrip charge of mosaic vims particles. Proc. Hoe. Exper. 
Biol, ft Med. 27(51:378-379, 1930. 

__ ft Ponbeck, P[mp] G. 

Concerning an increase in the potency of mosaic in vitro Sci¬ 
ence n. s. 74(1924): 483-484, 1931. 

The authors condude that—view of the outcome of the expeii- 
ments, we have eoneluded that the remits of our tests eannot with 
certainty be referred to a true multiplication of mosaic Tims.” 

- , ft- 

The inactivation of mosaic-disease virus by ])u1veri/jii(? infected 
tissue. Science n.s. 76(1950): 518-519, 1982. 

The authors describe methods and give results of studies by whidi 
they conclude that ” tomato-mosaic virus loses its infectivity when 
tissues containing it are comminuted by the methods described.” 

Oliver y Lugo, Fernando 

El mosaico del tabaeo y como eombatirlo (Tobacco mosaic and 
^ how to control it.) Rev Agrie. Puerto Rieo 10(1): 11-14, 
1923. 

The author believes that the disease pendsts in the soil and recom¬ 
mends a three-year crop rotation. 

Oortwijn, Botjes, J. 0. 

lets over liet kweeken van Ziektevoy pootgoed by aardar)pelen. 
Bull, of Direcie van den Landbouw te s-Qravenbage, 1919 

Raising phloem-necrosis and mosaic free j)otatc)es, and a source 
of infection whose nature has not yet been elucidated. Phyto¬ 
pathology 10(1): 48-49, 19^. 

Gives Tocommondations for planting to obtain disease-free seed. 

Die l^lattrollkraiikheit der Kartoffelpflanze. (Potato leaf-roll.) 
Inang. Diss: Landw. TIochseh. Wageningen, 1920, p If), 1920. 

A very thorough discussion of symptoms. 

De bladrolziekte van der Aardappelplant. (Potato leaf-roll dis¬ 
ease.) 8, 136 p., Wageningen, 1920. 

Het gebruik van ourijpe aadappelknollen als pootgoed. (The 
use of unripe potato tuber for seed.) Culture 34:173-185, 
1922. 86:279-288,1923. 

Tubers that are harvested early will produce fewer diseased plants 
than tubers that are harvested late. This is because of a greater 
number of insect vectors in the late than in the early season. 
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The potato selection farm at Oostwold, Bpt. Tnt. Conf. Phyto¬ 
path. & Econ. Ent. Holland p. 142-147, 1923. H. Yeenman 
& Sons, Wageningen. 

The methods and results of seed selection. 

Onbekende fetoren bij het kweeken van Ziektevrij pootgoed. 
(Unknown vectors in the propagation of disease-free seed.) 
Tijdsehr. over Plantensiekten 29(7): 113-126, 1923. 

Het vroeg rooien van voor pootgoed bestemde aardappelen. 
(Early digging of seed potatoes.) Tijdsehr. Plantenz 29:132- 
133, 1923. 


Die Verwendung nnreifer kartoflfeln als Saatgut. (Blattroll und 
Kosaikkrankheit.) Deutselie Landw. Presae 51:104, 1924. 

Ilet optreden van bladol-cn mosaieksiekten in den uabonw van 
gezonde Aardappelplaiiton, die op grooten afstand grocicn van 
zieke plants. (The occurrence of leaf-roll and mosaic dia- 
ease in the progeny of healthy potato i)lans grown at great 
(listance from infested plants.) Tijadschr. Plantenz 81(1): 
1-6, 1925. 

The disease was transmitted from diseased to healthy plants over 
1,200 meters. 

lets omtrent de heteekenis van enkele aardappelziekten en vooral 
van het licht moaaick bij verschillende rassen. Landbouw- 
kundg. Tijdsehr. 40(483): 687-692, 1928. 

Kartoffelkrankheiten und abbau. Mitt, der D. L. G. 44:870- 
872, 1929. 

_ Ss Qnanjer, H[endrik] M[arini] 

Top-necrosis in the potato. Phytopathology (Abstract) 20(1): 
138-139, 1930. 

Empfanglichkeit von Eartoffellsorten gegen Vimskrankheiten. 
(Susceptibility of potato varieties to virus diseases.) Land- 
bonwkundige Tiddsehr. 609(42): 517-529, 1930. (Fortsehr. 
der Landw. 6(5): 173, 1931.) 

•The author failed to reveal complete immnnity In any variety of 
potato. Different varieties eontraeted ^otat vims disaassa. 
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Yerswakking van het virus der topnecrose, en verworven im> 
muniteit van Aardappelrassen ten opzichte van dit virus. 
(Attenuation of the virus of top necrosis and acquired im¬ 
munity of potato varieties in respect of this virus.) Tijdschr. 
over Plantenziekten 39(10): 248-262, 1933. 

Beport ot results oltoinod by grafting tuber cores on apparently 
healthy potato varieties. 

Orian, O. 

Les maladies de la caniie a Maurice. (Sugar-cane disease in 
Mauritius.) Rev. Agric. de L’llc Maurice 1929:206-210, 
1929. (Rev. Appl. Mycol. 9:340, 1930.) 

This paper contains a brief reference to the streak disease. 

Orton, C[la 7 ton] B[obert8], ft Me Kinney Jr, W[illiam] H. 

Winter blight of the tomato. Pennsylvania Agric. Ezpt. Sta. 
Ann. Rpt. 1916:235-246, 1915. 

A report of Btudies on the disease; at that time the disease was 
not known to be due to a vims. 

Orton, W[illiam] A[Uen] 

Environmental influence in the pathology of SoUinum tuberosum* 
Joum. Wash. Acad. Science. 3:180-190, 1913. 

A brief discussion of some of the virus diseases of potatoes. 

Potato leaf-roll. IJ. S. D. A. Br. Plant. IiuIur. Tire 109:7-10, 
1913 

Description and control measures. 

Leaf-roll, curly-lcaf and other potato discaHes. Phytopathology 
(Abstract) 3(1): 69, 1913. 

Potato wilt, leaf-roll and related diseases. U. R. D. A. Bull. 64: 
48 p., 1914. 

History, description, character^ geographical "distribution, thaoiles 
as to cause, methods of eohtrol. Also a brief discussion of enrly* 
dwarf. 

Inspection and certifleation of potato seed stock. Phytopathol¬ 
ogy (Abstract) 4(1): 39-40. 1914. 

_ft Band, Fredoridc V[enion] 

Pecan rosette. Jonm. Agric. Res. 8:149-174, 1914. 

History, distribution, symptoms and experiments. Bdieve it to bs 
a non-infeotioiu dilorotie disease. 
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Streak disease of potato. Phsrtopathology 10(2): 97-100, 1920. 

The author giyes a description of the disease and diseusshm of 
vanetal resistanee. 

New work in potatoes diseases in America Boy Ilort Soc Tnt 
Potato Conf Rpt 1921 169-179, 1921 

An early report on infectious chlorosis Phsrtopathology 14 
189^199, 1924 

The writer quotes an early reeord of 1715. 

Oabom, H. T. 

Incubation period oi pea mosaic m Mavrosvphum pu% I’hyto 
pathology (Abstract) 24(1) * 15, 1934 

Osterspey, 

Kin Versuch ubei Einfluss der Dungung auf der Blattrollkrank- 
beit und den Ertag dei Eartoffeln (An experiment on the 
influence of manure on the leaf roll disease and on the yield 
of ])otatoes) Mitt I) Landw Oes 26 222-224, 1911 

Otero Braqnertt, J[os4] 

Unas palabras sohie la enfermedad de la cafia “El inati/ado” o 
“Kavas amarillas’’ (A few words about the sugar-cane dis 
ease mottling or “jellow stripe” ) Re\ Agnc Uom & Tra 
bajo, Cuba, 7(4) 46-54 1924 

Sobre la entemiedad de la eana “El mosaieo” o “Rayas ama 
rillas” (About “niosaio” or “yellowstiipe” disease of sugar 
cane ) Rev Agi le Coin v Trab Cuba, 7 (4) 54-56, 1924. 


Pftge, R* Iia 

The future of Uba cane in Puerto Rico Memous Ass’n Sugar- 
Cane Tech, Puerto Rico 1(1) 25-27, 1922 (Pacts About 
Sugar) 16 420-421, 1922 

A brief reference to vanetal resistance and snaeeptibUity. 

La enfermedad del matirado, su extirpaeion y control (The 
mottling disease, its eradication and control) Rev Agrie 
Puerto Rico 11(1) * 19-22, 1923 (Australian Sugar Joum ) 
15(7) • 428-429,1923. Facts About Sugw 17(1): 14-15,1928.) 
ndda have been practisally treed from mosaic by roguing. 
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Ptgliano, T[h6(qdiile] 0[arle8] L[oiii8] 

Quelques maladies de cotomuer. (Some diseases of cotton.) 
Rev. Ilort. Tunisic 23:225-227, 1925. 

_& Bewley, W. F. 

Stripe disease of tomatoes. Journ. Min A(trie. 26(10): 998- 
1000, 1920. 

Palm, B[j‘6ni] T[orvald] 

De mosaickziekte van de tabak een Chlamydozoonosof (Is the 
mosaic disease of tobacco a ChlamydozoonoscT) Medan Suma¬ 
tra. Deli Proefstat. Bull. 16:7-20, 1922. 

A study which leads to the doscribin^f of what the author brieves 
to be a chlamydozoon under the name of Sirongyloplaama IwanowikiL 

Bestrijding van })lagen eii ziekten in the tabakseiiltuur. Verslag 
van eon stiirdiereis in Europe en de Vereenigde Staten. (Com¬ 
bating pcsta and diaeaseH in tobaeeo. Report of a study trip 
m Europe and United States) Medan Sumatra Deli IVoef- 
stat. Ann. Rpt. 1922-^23:53-54, 192^3 

Pantanelli, En[rico] 

Sui caratteri delUarrieiamente e del mosaico della vite Sepans. 
Malpighia, an XXY. 56. ('’atauia 1912. 

Sulla eauba del mosaieo della piante. (The cause of luoHaie 
disease of plants) Boll. Meno. R. Staz Patl. Veg (Rome) 
1(3^): 41-41, 1920. 

The author reports that the mosaic of Hypodhaeris radteata is 
caused by Macrosiphora tussUaginis, 

Pape, H[einrich] 

Das verheerende Auftreten der Krauselkrankheiten hei Pelar- 
gonien. Die Gartenwelt 81(22): 329-331, 1927 

Eine neue Krankreit des poinsettie. (A new disease of pom- 
settia.) Gartenwelt 81:772-773, 1927. 

Mosaikkrankheit bei Rhododendron. Gartenwelt 35(45): 621, 
1981. 

Znr Erauselkrankheit der Poinsettie. (The curl disease of 
Poinsettia.) Gartenwelt 85(52) : 716, 1931. 
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Mosaikkrankheit an Olieder-, Blatt-und Bntenkaktoen. (Mosaic 
disease of joint-leaf-and twig €actaceae.) Gartenwelt 86:707- 
708, 731-732, 1932. (Zentralb. fiir Bakt (Abstract) Ab. 2, 
88(13-16): 349, 1933.) 

Descriptioii of a mosaic disease of eaetns oeeurring in Gennaiij* 
Gives methods of control and the following list of species affected: 
EpiphyUum iruneatum (Deutsche Elaiserin), E. harrisonii, E. hyhrU 
dum ruhrwni, Meteor, President Grevj, E. roaa amdbilia, E. talmoneum^ 
Vesuvius, E. vioXaceufn superhum, E. hridg^U, PhyUooactua gaerinmri 
var maohoyanua and EhipsaUa rosea, 

Paravicini, Eugen 

Die Kartoffelkrankheiten in Niederlanddiscb ^^Ost” Indian. 
(Potato diseases in the Dutch East Indies.) CentMfur Bakt. 
68:212-220, 1923. 

Parisot 

Recherehes sur la filosite de la Pomme de terre. (Researches 
about the ‘‘filosite” of the potato.) Ann. Ecole Not. Agr. 
Rennes 4, 1910. 

Park, M[alcolm] 

Report of the Mycological Division. Ceylon Dept. Agric. Tech. 
Rpls. 1828:1-6, 1929. (Rev. Appl. Mycol. 9(2): 88, 1930.) 
This paper contains a record of mosaic on eggplant and okra. 

Matters of phytopathological interest during 1929. Trop. Agric. 
(Ceylon) 74(4): 195-199, 1930. 

Banana bunchy top is reported. 

Some diseases of plantains in Ceylon. Trop. Agric. Ceylon, 75 
(6); 347-353, 1930. 

The etiology of bunchy top disease is given. It has been known in 
Ceylon since 1918. Today it is widespread. 

The oil treatment of plantain diseases. Trop. Agric. (Ceylon) 
81(2) : 86-90, 1933. 

Report of treatment of gas oil 0.804 speeifle gravity for bnndiy 
top in banana. 

Parkar, E. B., A Home^ Wki. 7. 

The transmissioa of avocado aim-blohdi. California Avocado 
Abboo. Yearbook 1882 :50-56, 1932. 

Thii paper giree the leealte of graftbg and Iniddlag eBperbaeata 
ifUeh deaMoutrate that the dlaeeie ia eanled in etoek aad ia aeieoa 
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PMoalet, H. 

La mosaique oii lepre du Manioc. (The mosaic or leprosy of 
manioc.) Agron. Colon. 21(172): 117-131, 1932. 

Passy, P. 

Une nouvclle maladie du poirier. (A new disease of the pear 
tree.) Rev. Hort. 36:252-253, 1913. (Intern. Agrar. Techn. 
nundschan 4:1152, 1913.) 

It tefets to pear msoale. 

Patch, Edith M[arion] 

Rose bushes in relation to potato culture. Maine Agric. Expt. 
Sta. BuU. 308:321-344, 1921. 

Gives evidence that Afaerosiphum aoUmifolti overwinters in rose 
bushes. 

The buckthorn apliid. Maine Agric. Expt. Sta. Bull. 317:29- 
52. 1924. 

Jphia abreviata passes the winter on Bhamnus. A list of its food 
'' plants is given. 

Peacock, W[alter] M[mer] 

The elimination of virus disesises. Ann. Pat. Joum. 4:127-129, 
1927. 

Peltier, Oeo[rge] L(eo) 

The “false blossom” of the cranberry. Unpub. Thesis Wis- 
consin Univ. Library, 24 p., 1910. 

Experiments on stem rot at Illinois University. Amer. Florist 
40(1292): 324-327, 1913. (Flor. Ex. 36(11): 575-577, 1918. 
Flor. Rev. 3: (797): 24-26, 1913.) 

Diseases of carnation. Flor. Ex. 37(5): 252-553, (6): 320, (7): 
372-378, 1914. 

Report of the Illinois Pathologist. Amer. Flor. 41(1346), 432- 
434, 1914. 

Work at Illinois Florist Experiment Station.—Carnation Dis¬ 
eases. Flor. Rev. 88(851): 22, 52, 56, 1914. 

Carnation disease: In J. R. Dick Commercial carnation culture, 
New York, p. 287-252, 1915. 

A brief aeeonnt on carnation jSllows before the eanse of the die* 
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niinoig Pathologist report. Amer. Plor. 44(1898): 439-440, 
1915. 

Stem rot of carnation. Flor. Ex. 39(10): 539, 1915. 

‘Carnation diseases. Plor. Rev. 85(901): 14, 1915. (Horticul¬ 
ture 21:373, 1915.) 

Pathologist report. Flor. Ex. 41(11): 608, 1916. 


Carnation diseases. Plor. Rev. 87 (954): 20, 1916. 

Carnation yellows. Amer. Plor. 46(1443): 60-61, 19#. (Plor. 
R«*v. 37(948): 23-24, 1916.) 

Report of obeorystione made by the author; he recognizes that 
there are several forms of the disease, which he describes briefly. It 
was transmitted by grafting but not by the seed. 

Control of carnation yellows. Amer. Plor. 46(1455): 725-726. 
1916. 

Popular. 

Carnation yellows. Proe. Amer. Cam. Soe. 26:29-35, 1916 

__ ft Ckun, B[obert] W[hitmoFe] 

Control equipment for the study of the relation of environment 
to diseases. Nebraska Agric. Expt. Sta. Res. Btill. 28, 16 p 
1924. 

Pemberton, C. E. 

Entomology. Report Comm. Expt. Sta. H.S.P.A. 1923-24:13 
32, 1924 

Reports that Jpkit nutidit produces severe symptoms of mosaie on 
Syntheritma sp. 

Penballow, D[avid] P[earce] 

Peach yellows. Houghton Farm. Expt. Sta. ser. Ill 2:25-45, 
1882. 

Gives the results of chemical and nderoseopieal stadias of the peach 
wood, ete. Also diaeusses external eharaeters^ s(fll and atmospharle 
inflneneea. 

Berrean. 

Note flur la Nielle dee tabacs. (Notes on the mosaic disease of 
tobacco.) Bull. Soc. Bot. Prance 66 ( 1 )*: 53-54, 1910. 
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PeiTet, 0[lMide] 

Lea formes de d6g4nereBcence de la Pomme de terre. (Fonus 
of degeneration of the potato.) Notes & Act. B. Sei. No. 
882, Oct. 23, 1920. 

Sur les maladies des pommes de terre. (About diseases of the 
potato.) Ann. Epiphyties 7:304r-314, 1921. 

This paper givea the lesnlts of esperimental work with fertOiasm 
and at Tarions altitndes, 

(The contest against degeneration.) Vie Agric. & Rurale 19. 
180-185, 1921. 

La d6g6n£rescence de la Pomme de terre. (Degeneration of the 
potato.) Bull. Soc. Path. 9(1): 39-42, 1922. 

(Potato leaf roll (Loire). Assoc. France A vane. Sci. Conf. 
Compt. Bend. 46: 884-889, 1922. 

Fletrissement des pieds et filosite de la pomme de terre. (Foot 
wilt and “filosite" of the potato.) iiev. Path. V^g. & Ent. 
Agric. 10:168-171, 1923. 

Beeherches sur la d4g&i4re8cence de la pomme de terre. (Re¬ 
search on potato degeneration.) Ann. Epiphyt. 9:61-69, 
1923. 

La d^g£n4reseence des pomme de terre. (The degeneration of 
the potato.) La Vie Agric. 28(30): 61-66, 1923. 

Les maladies de la pomme de terre en 1924. (Potato diseases 
in 1924.) Bev. y4g. et Ent. Agric., 11(4): 309-316, 1924. 

Apropos de la fflosit4 de la pomme de terre. (“Filosit£” of the 
Potato.) (Bev. Path. Y6g. Ent. Agric. 18(24): 319-322,1926. 

La station de sfleetion des Pommes de terre de la Loire. (The 
potato selection station of the Loire.) Bull. Off. Agric. BCsisiff. 
Central 10:83-98, 1929. 

Peetum, Antonio Oarios 

La XTba y la enfermedad del mosaieo. (Uba cane and the 
mosaic dueaae.) El Hondo Azueazero 12(11): 828-829, 192& 
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(Translated from Jonrnal de Lavonra, Brazil.) (Louisiana 
Planter 74(15): 291, 1925.) 

Peters, L[eo] 

Krankheiten und Beschadi^ngen des Tabaks. (Diseases and in¬ 
juries of tobacco.) Mitteil. Kais. Biol. Aust. Land. Fortstrn'w. 
13:58-64, 1912. 

Deaoribes disease, discusses work of others and gives roeommeada* 
tions for control. 

Krankhoiten des Tabaks. (Tobacco diseases.) Ber. liber die 
Tatigkeit der Biol. Iteicbsanst. 1919:62, 1920. 

Peterson, P[anl] D[onald] ^ 

Plastids pigment and ehlorophyllase contents of tobacco plants 
as influenced by three types of mosaic. Phytopathology (Ab¬ 
stract) 21(1): 119, 1931. ' 

Pethybridge, G[eorge] H[erbert] 

Potato diseases in Ireland Ireland Dept. Agric. & Tech, In¬ 
struction Joum. 10(2): 241-256, 1910. 

Leaf roll and “curl”. Ireland Dept. Agric. & Tech. Instruction 
Joum. 11(3): 447-499, 1911. 

‘Curl and “leaf roll” Ireland Dept. Agric. & Tech. Instruc¬ 
tion Joum. 12(2): 354-356, 1912. 

Investigations on potato diseases (Fourth Report). Ireland 
Dept. Agric. & Tech, instmetion Joum. 13(3): 445-468, 1913. 

Investigations on potato diseases IX-X Ireland Dept. Agric. 
& Tech. Instruction Joum. 18(4): 410-416, 1918. 19(3): 271-i 
272, 1919. 

A diiensrioa of the 1918 Irdud erop with speelal refneaeo to saBa 
dieeasee indndixg leaf rolL It was treated by heatliig the tuber as a 
means of prevention. It is claimed that heat did not produee leaf 
r<dL 

Potato leaf-roll. Joum. Min. Agric. 81(9): 868-869, 1924. 

'A suspected vims disease of zonal Pelargcmiuma. Qard. Ghro. 
98(2895): 878-379, 1932. 
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Petri, L[ioiidlo] 

Becerche sulle cause dei deperimenti delle vite in Sicilia. I— 
Contributo alio studio dell’azione degli abbassamenti di tem- 
peratura sulle vite in repporto air arriceiaTnento. (Researches 
on the cause of the decline of the vine in Sicily. T—Contribu¬ 
tion to the study of the vine in relation to the curling.) Mem. 
R. Statioze Patologia ^>g., Roma 212 p., 1912. 

Nuave vedute sulle cause deir arricciamento della vite. (New 
views about the cause of the (»urling of the vine.) R. Acad. 
Linei 27:271-275, 1918. 

L’ arricciamento della vite e una malattia prodotta da protozoi? 
(Is leaf roll of the vine a disease produced by protozoa? R«*n- 
dic. Acad. Liucei ser. 8, 32(5): :i95-397, 1923. 

Stato attuale di alcuni problem! di fitopatologia. (Present stutus 
of certain problems of phytopathology.) Conferenza tenuta in 
Roma al XVITT Coiigresso delle Cab ‘dre Ambulanti di Agri- 
eoltura Italiaiie il 10 Maggio 1924, 16 p., 1924. 

Sulle cause delP arricciamento della vite. (On the cause of leaf 
roll of the vine.) Boll. R. Staz. I*at. Veg. n. s. 9(2): 101-130. 
1929 (Rev. Appl. Mycol. 9(2): 83-85, 1930.) 

The author gives proof that arricciamento(Coutnone, roneet, 
Krantem and Beisigkranklieit) of the grape vines is caused by a vims. 

Sur une mftbode pour effectuer les injections de virus dans les 
feuilles. (About a method to practice virus injection into the 
leaves.) Second Intern., Cong. Compt. Path. Paris Compt. 
Bend. Communications 2:439-441, 1931. 

Method and device is deseril^d for injecting mosaic vims into eitras 
leaves. 

Bull “arricciamento’’ della vite. (The curling of the vine.) 
Boll. B, Staz. Patol. Veget., (Rome) n. s. 11(1): 61-83, 1931. 

Bodies analogous to z-bodies were seen near the nndei in root-tip 
The disease is infections and is believed to be vims. The fflp 
terable vims diffuse and prodnee the degeneration stage in the 
mot tip. 
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Maculatura interna ereditaria dei tuberi di patata. (Hereditary 
internal apotting of potato tnbers.) Boll. R. Staz. Patol. Veg. 
11(2):171-175, 1931. 

Aa internal neeroais which ia tranamitted by the taher. 

Variegatnra infecttiva delle foglie di “Citrus vulgaris”. (In- 
feetious variegation of the leaves of “Citrus vulgaris”.) 
Bisso Bull. R. Staz. Pat. Veg. 11(2): 105-114, 1931. 

PhiUips, J[olm] LCloyd] 

Tellov:s and some other important diseases of the peach. Vir¬ 
ginia State Crop & Pest Comm. Circ. n.s. No. 4. 1908. 

A popular diaruaaion of peach yellowa, peach roae^ and little 
peach. 

Peach yellows as it affects nurierj-men. Address before Ameri¬ 
can .Vurseryinen’s Association. Mlwauhee Wis., June 12, 
1908. 

A popular diaeuaaion giving some losses. 

Piepcr, [Walter] 

Die ursucben und wirknngen des Eartoffelabbaner. (The causes 
and effects of potato degeneration.) Ulus. Landw. Zeit. 50 
(1): 134-135, 1930. (Rev. Appl. Mycol. 9:602, 1930.) 

This paper discnsses the inflnenee of environment on mosaie and 
leaf-roll. 

Pieree, W[alter] HCoiward], ft Hugenford, 0[harleB] W[illiam] 

Symptomatology transmission, infection and control of bean mo¬ 
saic in Idaho. Idaho Agric. Ezpt. Sta. Res. Bull. 7, 37 p. 
1929. 

The anthers give a discnssion of tlie gnaptonis^ the losses and Inoo- 
nlation experiments. Besistant vaiietieB offer the best method of 
control. 


A note on the longevity of the bean mosaic vims. Phytopathol 
ogy 19(6): 6a5-606, 1929. 

The disease was carried in seed SB years bid. 

Virases of the bean. Phytopaih<dog 7 24(2) : 87-115, 1984 

Thoren^ study m variety ree i stanee of bean (PhoseolHS eal^iorfs) 
to vims of eoinnion.beaa moeaie. The author *’*—***■ the viruses 
and gives the suseeptlbillty of sash varie^ hs taMlatsd form, ffhas 
also data oa bisset vaelora. 
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PinaiKdi, F[raiiceBoa] 

Male della bolla e del mosaico. Boll. Teen, della coltivazione del 
tab. B. Inst. Sperim. Scafati (Salermo) 3(4): 1-14, 1904. 

Pinkhof, Marianna 

(Tntersachungen iiber die nmfallkraukheit der tulpen. (Inves- 
tigations on the falling disease of tulips.) Kecueil Trav. Bot. 
N4erlandais 26:135-288, 1929. (Rev. Appl. Mycol. 9:528, 
1929.) 

Pitt, W. 

On diseovering the cause and pointing out the cure for the 
eurl in potatoes. Trans. Soe. Eneourageineut of Arts, Mannf. 
& Oomm. 8:31-34, 1790. 

Historical value only. 

1)iscu88iu(r curl or (i<>( 2 :ciierHtioii of potatoes. Traus. Soc. En- 
coiira| 2 :ement of Arts, Maniif. & (’onim. 8: 1790. 

Historical value only. 

Pittman, H[arold] A[mbro8e Jacques] 

Spotted wilt of tomatoes, flourii. ('ouncil Sei. & Indus. Bes. 
(Australia) 1(2): 74-77, 1927. 

The disease is carried by Thripa iabaci but the insect may disap* 
pear before the development of the symptoms. 

Plakidas A[ntoxiio8] G[eorge] 

An obscure new disease of the strawberry in California. Phyto- 
patholof^y (Abatraet) 15(11): 730, 1926. 

Strawberry yellows, a degeneration disease of the strawlierry. 
i’hytopathology 10(6): 423-426, 1926 

A preliminary report giving description and stating that the disease 
is transmitted by the aphis (J^hia fragaefoUi) and possibly by the 
red spider (Teatranyehua ielariw). 

Strawberry xanthosis (Yellows), a new inseet-bome diseaM'. 
Joum. Ajgric. Res. 86(12): 1057-1090, 1927. 

The author gives a description of the disease and proof that it is 
transmitted by Mysnu fragaefoHi. He also reports the finding of 
bodies which he designates as X and Y. 

Strawberry dwarf. Phytopathology 18(5); 439-444, 1928. 

A preliminary report. The evidence indicates that the disease is 
due to a vims whieh is carried by Aphia 
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Report on strawberry vims disease project. U. S. D. A, Plant 
Disease Reporter 18(9): 129-131. 1929. (Rev. Appl. Myeol. 
0(3): 193, 1930.) 


The “June yellows” of Strawberries. Phytopathology (Ab¬ 
stract) 22(1): 22, 1932. 


Poeteren, N[ioola8] van 

Verslag over do worksaamheden vandcn plagenziektenbudingen 
diest in het jaar 1923. (Annual Report of the Phylopatholo«»- 
ieal Service for 1923.) Verslag, en Miededeel. Plantenziekten. 
Diest "Wageningen 34:1-66, 1924. 




Pompeu de Amaral, A. 

^losaic. Bil. Agr. Rao Paulo,(lliasil) 27(4r-5): 146-156, 1926. 




Poole B[obert] F[ranklin] 

(Vlery mosaic. Phytopathology 12(3): 151-154, 1922. 

The first description of the disease. It is carried by Jfysvs psrsisoa 


Celery mosaic. New Jersey Agric. Expt. Sta. Ann. Rpl. 1922: 
567-568, 1922. 


Tomato crop losses may be reduced. New Jersey Agric. (New 

Brunswick) 6:5, 1924. 

Popolar. 

Porter, D. B. 

New onion disease in Iowa U.S.D.A. Plant Disease Reporter 
12(8): 93-94, 1928. 

Note on the oerurreupe of a new rims disease of onions in Iowa. 

The infectioub nature of potato calico. Hilgardia 6(9): 277- 
294. 1931. 

The author r^rts a calico disease of potato in Oalifonia wUeh 
appears to be due to a vima 

Porter, B[itpert] H[oward] 

Further evidence of resistance to cucumber mosaic in the Chinese 
encumber. Phytopathology (Abstract) 18(1): 143, 1928. 

Reacltion of Chinese encumber to mosaie. Phytopathology (Ab¬ 
stract) 10(1}; 8&<86, 1929. 
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A new mosaic disease of encumber Phytopatholof^' "(Abstract) 
20(1): 113, 1930 


The resistance of cucumber to mosaic Phytopathology (Ah 
stract) 20(1)-114, 1930 

The reaction of cucumber to types of mosaic lowa State Coll. 
Joum Sci 6(1) 95-99, 1931 

Thu paper (proB the reanlte of hybndication stndiea, eioia-bioeida* 
tionB and a description of a now type of mosaic 

Reaction of tomatoes to mosaic Ph\topathology (Abstract) 22 
(1)*22, 1932 

Price, W[illiam] 0[onway] 

The thermal death rate of tobacco-mosaic virus Phytopathol¬ 
ogy 23(10) 749-769, 1933 

A ‘well illustrated article with tables and time temperature ouTres 
showing the thcimol death rite ot tobacco mosaic viruK 


Local lesions on hoan leaves inoculated with lol)a.cto iiioSfUc miuk 
A mer Journ Bot 17(7) 694-702, 19 50 (Bo^ce Thompson 
Inst Contnb 2(10) .')49-f557, 1930 ) 

The author gives the resulta of ezpenmentB showing that when bean 
leaves wore inoculated with tobacco mosaic by rubbing the upper sur¬ 
face^ necrotic lesions were formed on some and not on others. Hove 
virus was rciovered from those with lesions than from those without 
lesionB. 

Acquired immunity to nng-spot in huoUana Boyce Thompson 
Inst Cont 4(3) ,359-403, 1932 

A thorough discussion of the subject, describing observations made 
hy the author by experimentation. He emphasues the environmental 
conditions influencing the disease Gives the wpoeibB of Niooiiana and 
varieties on which recovery wgs observed No attwuation of toe vims 
was obtained in eases of recovery; this eonelnsion was reached by 
actual experimental inoculations as weU as the inoculation on recovered 
plants which showed no symptoms of reinfection The disease per¬ 
sisted in plants propagated by euttmgs through three generations, but 
was not transmitted through seed. No evidence was obtai n ed from 
grafting experiments, that acquired immunity in tobacco was accom* 
panied by the production of anti-bodies The symptoms of tobacco 
mosaic in plants which recover from ring-spot are different from those 
in idants whieh recover from ring-qpot diseaoe. Oertain plants are ob- 
lerved to be fcOled by ring-qpot. 
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Prinotb W. 

A diort treatise on hortieulture, New York, p. 14-15, 1828. 

This is the Brit ezaet deseriptioii of peaeh ydlows. 

Priode. 0[arl] N[eal] 

Further studies in the ring-spot disease of tobacco. Amer. 
Joum. Bot. 15(1) : 88-98,1928. 

This is a continuation of prerions stndiaa The author giTSS the 
results of inoculations and some data on the effects of temperature on 
the Tima 

Cuban streak. Phytopathology 28(8): 674-676, 1933. 

Description of the symptoms of a new disease on POJ 2725 and 
OAO 323 sugar-cane Tarieties. The disease was named '^Onban streak” 
and tentatively attributed to a virus. The symptoms^lre different 
from those of sugar-cane South African streak. The insect vector of 
the South African streak mhila is not known in Ouba. 

Pritchett, 0. H. 

Eradication of Fiji disease at Calamba. Sugar Centr. & Planter 
News. 2(10): 413-416, 1921. 


Points from cane affected with mosaic disease versus points from 
healthy cane at Hacienda Soledad owned by Mr. Jos6 Yunsay. 
Sugar Cent. & Planter's News 5(5): 243-247, 1924. (Rev. 
Appl Mycol 3:609. 1924.) 

A comparison of results obtained from the use of healthy and dis¬ 
eased points. 

Insect pest and eane diseases. Louisiana Planter 78(24) :470- 
473, 1924. (Second Ann. Conf. Philippine Sugar Ass’n. Oct. 
1-7, 1924.) 

Popular account of Fiji and mosaic disease. 


Mosaic disease test of Kacienda Tres Corazones owned by Mr 
Manuel Oonzfilez, Isabela, Occidental Negros. Sugar Cent. & 
Planters' News 6(12): 791-792. 1925. (Rev. Appl. Mycol. 5 
(6): 829-330, 1926.) 

The principal cane disease and insect attacks affecting the several 
estates of Negros (Philippines). Sugar News 8(11): 888- 
892» 1927. (Rev. Appl. Mycol. 7:345, 1927.) 

Popular diaenirion of Fiji and moaaie fllsnisni 
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Proidai P. A. 

(Mosaic of sugar beet) In V. P. Muraviov, Mozaichn7e Bolesni 
Sakhamoi Svekly (Mosaic diseases of sugar beet.) Ejev 
S.R.U. Soiuzsakhara p. 11-66, 1930. (English abstract p. 
64r-66.) 

Studies and field observations during 1925-1927. The disease is 
described. From year to year the disease may be transmitted through 
the roots, and insects act as carriers. No resistant Tarieties are 
known locally and sugar reduction duo to the disense has not been 
estimated. 

Pmnot, I[gxiace] A[dolphe] 

La degfineresoence do la ponime de terre. (Degeneration of the 
potato.) Prog. Agri et Vitie 78:9-15, 1922. 

Purdy, Helen A[lice] 

Attempt to cultivate an organism from tomato mosaic. Hot. Oaz. 
81(2) : 210-217 (Contr. Boyce Thompson Tnst. Plant Res. 1: 

* 146-164, 1926.) 

The writer conducted experiments following the methods of Olitskj 
but failed to find any evidence that the organism multiplied ontside 
the living plant 

Multiplication of the vims of tobacco in detached leaves. l*hyto- 
pathology (Abstract) 17(1): 68, 1927. (Amer. Joum. Bot. 
16(1); 94r-99, 1928.) 

The author inoculated healthy leaves after removal from the plant 
and gives evidence that the virus increased in these leaves. 

The improbability of tobacco mosaic transmission by slugs. 
Amer. Joum. Bot. 15(1): 100-101, 1928. 

A brief paper giving proof that sings are not carriers. 

Immuniology reactions with tobacco mosaic virus. Proc. Soc. 
Bxpt. Biol. & Aled. 26:702-703, 1928. (Joum Expt. Med. 
40(6) : 919-935, 1929.) ^ 

This paper gives the results of experiments along the line of those 
in practice in the study of vims diseases of a nim als. 


Specificity of the precipiting reaction in tobacco mosaic disease. 
Contr. Boyce Thompson Inst. 8(4): 629-640, 1931. 

The virnses of tobaeeo ring spot and euenmbsr were used es ewflgene 
in precipiting tests with anti-serum for virus of tobaeeo moeaie. 


Appsari M Httan Piurd> Beals. 
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Serologic reaction aa a meana of determining the concentration 
of tobacco mosaic virus. Phytopathology (Abstract) 28(1): 4, 
1933. (Bev. Appl. Myool. 12:398, 1933.) 

Pnttemans, A[r8ene] 

0 “mosaico” da canna de azucar. (The mosaic of sugar cane.) 
Boll. Min. Agric. Ind. o Com. Brazil 16(2): 350-355, 1926. 
Key. Appl. Ent. Ser. A. 16:67, 1926.) 

Pntterill, V[ictor] A[rm8by] 

Tomato mosaic in South Africa. Plant diseases in the western 
Cape Provinces. IX Joum. Dept. Agric. South Africa 7(2): 
1.31-141, 1923. 

Quanjer, H[endrik] M[arius] ^ 

Nekrose der kartoffcliiflanze, di IJrsache der Blattrollkrankheit. 
(Necrose of potato plaiil, the cause of leaf-roll disease.) Me- 
dcd. R. Hoog. Land Tuin-en Boshbouwsch. Wageningen 6 ; 
41-80, 1913. 

_., A Oortwijn Botjes, J. 

(Review of experimentation in the Netherlands looking to the 
control of cereal and grass smuts and stripe disease.) Ztrehr. 
IMlauzenkrank, 16(8): 450-460, 1915. 

_, Lek, Henrik A[drians] A[brahaan] van der, A Oort- 

wijn, Botjes J. 

Aard versprcidengswijze en bestrijding van phloeemnecrose 
(Bladroll) en verwantc ziekten. (Nature of spreading and 
combating phloem-necrose (Leafroll) and allied diseases.) 
Meded. R. Hoog. Land Tuin en Bosehbouwseh. Wageningen 
10:1-138, 1916. (Gard. Chron. 3 Ser. (1550): 124, 1916.) 


Reeherches sur la leptonecroses de la pomme de terre et les mala¬ 
dies apparentes, factes de 1907 a 1917. (Researches about the 
lepton^crose of potato and related diseases, occurring from 
1907 to 1917.) Ann. Soc. Agri. 84:301-357, 455-494, 1918. 

_., A Oortvvijn, Botjes J. 

L’enroulement des feuilles (Lepton4crose) et la frisol4e (mo- 
sai'que) de la pomme de terre. (Leaf-roll and curly dwarf of 
potato.) Ann. Sci. Agron. Franeaise et Etrang4re 86:262- 
280,.1919. 

,*^4vpMini M Pvfdy BmIc. 
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Phloem necrosis (leaf-roll) and mosaic (including eurlj dwarf) am 
similar. A very lengthy discussion including the results of ezpeii^ 
ments. 

-, Dont, J[acolnu] 0[ometi8,] Dijt, M. D. Si Haar, 

A[me] W[ilheilm] van der 

De mozaiekte van de sonanceen hare verw’antsehap met de 
phloemneerose en hare heteekenis voor de aardapnelcnltnnr. 
(The mosaic discaae of the Solanaoeae: ita relation to phloem- 
necrosis and its effect on potato culture.) Meded. van de Land- 
bouw Hoogeschool decl, 17:1-74, 1919. 

A lengthy discussion of leaf-roll and mosaic. The leaf-roll is the 
same as phloem-necrosis or lepto-neerosis. 

Mosaic disease of the Solanofpae, its relation to Ihe phloem- 
necrosis, and its effect upon ])otato culture. Phytopathology 
10(1): 35-47, 1920. 

Gives the results of experiments demonstrating the similarity of to¬ 
bacco, tomato and potato mosaic. 

Considerations nouvelles sur len maladies de la pomme de terro. 
(New considerations of potato diseasoR.) Bull. Soe. Path. Veg. 
7:102-118, 1920 

Guide pour P inspection aiix champs et pour la selection de 
pomme de terre (Guides for field inspection and potato selec¬ 
tion.) Imj) Veeman-Wageningen, Holland, 27 p., 1921. 

_& Foex, E[dmiind] E[tienne] 

Mission tV etudes sur les maladies de la pomme de terre, en 
Prance. (Mission for the study of the potato d’«''.iseR in 
Prance.) Ann. des Einphyties, 7:267-280, 1921. 

New work on leaf curl and allied diseases in Holland. Int. Po¬ 
tato Conference. Roy. Hort. Soc. London 1921:127-145, 1921. 

This paper is devoted primarily to a discussioa of qrmptoiiui and of 
insect transmission. 

De degeneratieziekten van de aardappelplant. (Degeneration 
disease in potato plant.) Vakland voor Biologen 11:97-104, 
117-121, 1921. 

Een proef over de beteeknis van ziekten en ziekteverspreiding bij 
de pootgoedverwisseling, genomen door het Tnstitr.^^t voor Phy- 
topathologie in 1920 en 1921.) (An experiment on the signit- 
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icance of diaease and disease distribution relative to cha n ging 
of seed potatoes, conducted by the Institute for Phytopathol¬ 
ogy in 1920-1921.) Cultura 84:135-141, 1922. 

The greater the diaeaae the greater the degeneration of potatoes. 
The greater the number of inaeete the greater the amount of disease. 

General remarks on potato diseases of the curly type. Kept. 
Int. Gonf. Phytopath. & Econ. Ent. Holland, p. 23-28. H. 
Veenman & Rons, Wageningen, 1923. 

Kranaelkraakheit and dwarf were used by earlier writeri for die* 
eases now known as leaf-roll, stripe, streak and different types of mo¬ 
saic. The author disenssee transmlsaion and oTerwintering and de¬ 
scribes a number of virus di s e ases of potatoes. 

- Wl 

Un nouveau ••hapitre de la patyologie vegetale reliant eette sci- 
enee k la patliologie animale. (A new chapter in plant pathol¬ 
ogy connecting this st'ience with animal pathology.) Rev. 
Path. Veg. et Ent Agr. 10(50): 2^-40, 1923. 

Ro-called “vinis diseases” of plants; their symptoms, causation, 
mode of dissemination and economic importance from a phys¬ 
ical point of view. Brit. Ass’n. Adv. Sci. Rpt. (Abstract) 
91:492-493, 1923. 

Standardizing of degeneration diseases of potatoes. Phytopa¬ 
thology 14(11): 518-520, 1924. 

The author discusses pure culture methods and the confntion n- 
suiting from overlapping symptoma 

So-called “virus diseases” of plants; their symptoms, causation, 
mode of dissemination, and economic importance from a physr 
iological point of view. British Assoc. Adv. Sci. Bpt. (Ab¬ 
stract) 1928:492-493, 1924. 

Eringeriheid bij aardappelen. (Curl disease of potatoes.) 
Woordr. uit. o. d. Plantenteeltdag 30 Juni en 1 -Tuli, Wage¬ 
ningen p. 50-54, 1926. 

_., ft ELn, D[avid] L[e(m] 

Achtemrtgang van pootgoed van gelijke afstamming in de ver- 
schillende vroege-aardappeldistrieten. (The degeneration of 
seed of identical origin in tiie different .early potato districta) 
Tijdsor. over Plantenaefcten &t(l)711-14, 1925. 
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Waamemingen over ‘‘Kringerigheid*’ of “vuur” en over “net- 
necrose” van Aardappelen. (Observations on ^^sprain” and 
net-necrosis of potatoes.) Tijdsehr. over Plantenziekten 72 
(4): 97-128, 1926. (English Summary.) 

^'Sprain” disease of potatoes is discussed at some length with 
reference to the work of contemporary investigators. It is stated that 
some diseases mentioned by others are ^monymons with sprain. 
Brown or rust spots and net-necrosis are not accepted by the author. 
Attempts to isolate an organism have given negative results. Green 
manure and complete fertilizers appear to be beneficial while the cul¬ 
tivation of turnips accentuates tho disease by inducing conditions in 
the soil. Va^otios resistant to tho disease are given. 

_& Oortwijn, Botjes J. 

Aardappelziekten van het “stippelstreepen “topnecrose” type 
en het vraagateek der latentie en physiologiselie spocialisatic. 
(Potato disease of the streak and top ne(*rosiH type and the 
problem of latency and physiological specialization.) Mleded. 
LandbouwhQOgesschool Wagcningen 33(7): 3-44,1929. (Bev. 
Appl. Mycol. 9:481, 1930.) 

The ^'streak’’ of potato is a complex of virus diseases, including 
the following: 

1. Stipplestreak Atanasoff which in a semi-latent form resembles 

Murphy’s crinkle”. In some varieties it resembles mild mo¬ 
saic. 

In other varieties it is entirely madied. 

2. Stipplestreak Koksiaan. 

3. Stipplestreak Noordeling resembles crinkle but is not identiesL 

4 . Stipplestreak Eersteling. 

5. Topnecrosis latent in Duke of York. 

6 . Topnecrosis latent in Green Mountain. 

7. Topnecrosis latent in the Dutch varied Monocraat. 

8 . Yellow Dwarf. 

The author gives descriptions of all of these diseases. 

_ft Mnzpliy, Paul A. 

PropoBal for coordinating reaearches on the viroa diaeaaea of the 
potato. Proc. Int. Cong. Plant Sci. (Ithaca, N. Y.) p. 122, 
1929. 

_Thnag, T. H., ft EIm, D[avld] L[6oii] 

^‘Paendonet nerroae” van de Aardappel. (Paeudo net necroaia 
of the potato.) Meded. Landbonwhoogeachool Wageningen. 
88(9): 1-10, 1929. (With Engliah Sumnuuy.) (Bev. AppL 
MyeoL 9:483, 1980.) 

The anfhon leport aa Intemal pa n uwhjma aeeroais bett iaaide and 
ontaUa the zjlem ring; it is traamitted tram tba tabar I 7 JCgma par> 
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tieae. There are no foliage ajrmptoms. It ia rimilar to the *'lwied* 
itaiy sprain" reported Iqr Tmwirth. Atanaaoll hdtores this diaeaao 
to be the same as the net-necrosis in America and that it is associated 
with acnba mosaic. The authors do not agree with Atanasofl. It 
develops in storage with a rise in temperatnre from 10* to 80* d 

__, ft Else, D[avid] L[eon] 

Americuu and European leaf roll of potatoes. PLytopatliology 
(Abstract) 20(1): 137, 1930. 

_Thung, T. H., ft Elie, D[avid] L[eoii] 

Pseudonetnecrosis of the potato. Pli 3 rtopatliology (Abstract) 
20(1): 137, 1930. 

__ ft Oortwijii, Botjes J. 

Diseases of the streak type in potatoes. PhytopathMogy (Ab¬ 
stract) 20:138, 1930. 

_Thung, T. H., Elae, D[avid] L[eon], ft Likbite, V. 

De viruszlekteu der Planten. (The virus diseases of plants.) 
Landbou-W. 6(10): 793-836, 1930. (With English summary.) 

The methods of classification of plant viruses, and an attempt 
to classify and name potatoe viruses. Phytopathology 21(6}: 
677-613, 1931. 

The author secured the cooperation of the leading workers on fhs 
subject all over the world. An extensive bibliography is appendized. 

Die selektion der kartoffel und der Euiflnss ausserer Umstande, 
insbesoudere der Dungung, auf das Selektionsergebnis. (Po¬ 
tato selc(‘tion and the infiuence of external condition, especially 
of manuring, on the outcome of selection.) Emahmng der 
Pflanze 27(1): 1-8, 1931. 

The author summarizes recent work by himself and his eoUabor- 
ators. 

Methods of identification and differentiation of plant virus. 
Fifth Tnt. Bot. Cong. Cambridge, 1930:383-386, 1930. 

Les maladies & virus des plantes eultivles. (Virus disease of 
cultivated plants.) Second Inter. Cong. Path. Comp. (Paris) 
1:839, 1931. 

A review of onr kaowledga of transmisklon, nomendatiiie and Batani 
' of rims diseases of plants. 
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Die Autonomie der phytopathogen virusarten. (Autonomy of 
the plant pathogen of the virus kind.) Phytopath. Zeitschr. 
4(2): 205-224, 1931. 

Important aeeonnt pith special reference to the potato. The author 
Bummarizee here his prenous views on the nature of the ph 7 to>genio 
vimsea His opinion in regard to the subject, is to attempt to uniti 
the virus diseases under one collective heading, is opposed to the onto* 
nomoub ilurn tt of tV ^>'tytopAthogenie viruses. 

Tahaks-mosaik en vervante ziekto (Tohaoco niosnic and rclatetl 
diseases ) Ned. Tidjdschr. Ilyg. Microb. Sewl. 6(4): 182-191, 
1931. 

_, ft Silberschmidt, K[Brl] 

TTeber eine komplexe viniskrankheit der Tomato. (About a com¬ 
plex virus disease of tomato.) Phytopath Zeitschr. 6(1) :1- 
98, 1932. 

> A study of neerosia in some of the complex virus diseases. 

A complex virosis of tobacco. Phytopatholopj’ (Abstract) 28 
(1):28, 1933. 

Uber eine Komplexe Virudirankheit des Tabaks. (On a complex 
virus disease of tobacco ) Phytonath. Zeitschr. 6(4): 325-333, 
1933. 

Description of results obtained in eontinuation of previous work as* 
soeiated with Silberschmidt. The work is based on the effect of iaoe- 
nlating tomato plants with two kinds of vims, namely, ordinary to¬ 
bacco mosaic and aeroneerosis from outward^ healtlqr potatoes, 

Onderzoek naar de vatbaarheid voor plantenziekten. (The in¬ 
vestigation of susceptibility to plant diseases.) Tijdschr. 
over Plantenziekten 39(10); 163—167, 1933. 

Brief discussion on the po^bilities offered by the investihutton of 
varietal suseeptildlity in the control of plant virases. Among those 
mentioned ate potato vims disorders. 

Qnar, Bnt Ni. 

Observations on mosaic. Facts About Sugar 80:183-185, 1925. 

Bsoibordd, M[aryan] 

Over serehchtige ziekteverschijnselen (On the sereh disease 
phenomena.) Arch. Suikerindus. Nederl. IndiS 6:1021o 
1026, 1898. 
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Veriag Ontrent den stact van Sland Plantentiiun te Buitenaorg 
over het jaar. p. 73-78, 108-110, 1899. 

A new disease of elm. Seventh Nat. Shade Tree Conf. Proe. 
Ann , Meeting, Aug. 27, 28, 29, 1931, p. 70-82, 1931. 

Baeioot H[om4ira] N[o4] 

Report of the Dominion Field Laboratory of Plant Pathology. 
Ste. Anne de la Pocatiere, P. D. (Report Dominion Botanist 
for the year 1928 of Botany, Canada Dept, of Agric. 1928: 
199-202, 1930. (Rev. Appl. Mycol. 9:502, 1930.) 

OontainB experimentf on Med tranmnlMion of bean moaaie. 

Bama Bao, D. A., A Sreeniyasaya, M. ^ 

Contributions to the study of spike-disease of sandal {Santalim 
album. Lin. 4, 5. Part lY. Chemical Composition and 
BPiked sandal stems. Joum. Indian Inst. Sci. 11A(19): 241- 
247, 1929. 

This paper gives the lesnlts of a ehemieal study of this disease. 

Band, F[radeiidc] V[emon], A Pierce, W[il]iaai] Dwight. 

A coordination of our knowledge of insect transmission. Phy¬ 
topathology 10:187-231, 1920. 

A very ezecUent diseusrion of the subject and a bibliography of 
173 titles. 

__ Ball E[lmer] D[arwin], Caesar, L[swson], A Oard- 

n«r, M[az] W[i]lim] 

Insects as disseminators of plant diseases. I. Result of past in¬ 
vestigations. Phytopathology 18:225-228, 1922. 

Each of the authors discusses a phase of the subject as fcdlows: 

I. Besults of past investigations by Band. 

n. Systematic relations of carriers by Ball. 

III. Control of problems 1^ Caesar. 

IV. Urgent problems of the future. 

All of these papers which they have quoted, contains brief refemees 
to virus diseases. 

Pecan rosette: Its histology, cytology and relagion to other chlo¬ 
rotic diseases. U.S.D.A. Bui. 10^ 42 p., 1922. 

A very thorough study of the disease with qpedal attention to tbs 
histology, eytology and relation to other ehlorotie dlsnssns. 

rictus of pecan rosette. Amer. Nut Joufn. 16:66-57, 1922. 
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B a n dt, E[obert] D[d 4 fleld], ft Sherwood, 8[id]i^] FCon^tlio] 

Yield tests of disease-resistant sugar cane in Louisiana. U. S. 
D. A, Dept. Cire. 418, 18 p., 1927. (Rev. Appl. Mycol. 6:762, 

1927. ) 

---ft Stevens, F[rederiidc] D[eloe] 

Sugar-cane variety tests in Louisiana during the crop year 1926- 
27. U. S. D. A. Circ. 86, 1928.) (Rev. Appl. Mycol. 8(1): 62, 

1928. ) 

This paper gives the results of field mill tests of canes that are 
mosaic-tolerant lo determine their relative values. 

_., ft Summers, Eaton M. 

Studies on apparent recovery of certain sugar-cane varieties from 
mosaic in Louisiana. Fourth ('ongress Intcma. Soc. Sugar- 
Cane Technologists, Puerto Rico, 1932. Bull. 123, 7 p., 1933. 
This paper presents some field observations and experimental evl- 
denee on apjiarent recovery from mosaic of commercial sugar-eana 
varieties in Louisiana. 

Buigel, E[ugenio dos Santos] 

' O comhate ao mosaieo. (Mosaic disease control.) Bol. Agric. 
Bahia 1926:26-24, 1926. 

O comhate ao mosaieo. (Mosaic disease control.) A. Lavoura 
30:203-204, 1926. 

Bankin, W[illiam] H[oward], Hockey, J[ohn] F[rederidc], ft Ko- 
Ourry, J[ohn] B[ruoe] 

Leaf exirl and mosaic of the cultivated red raspberry. Phyto¬ 
pathology (Alistract) 12: 58, 1922. 

-, ft- 

Mosaic and leaf curl of the cultivated red raspberry. Dom. Expt. 
Farm; Div. Bot. Circ. n.8. 1, 1922. (Phytopathology 12(6): 
253-264, 1922.) 

Very complete description of these diseases which appear to be car¬ 
ried by Afihis ruhiphiUt, 

Raspberry mosaic and mosaic-free planting stock. N. Y. State 
Hort. Soc. Proc. 68:272-280, 1923. 

This disease is the most important cause of low yields. The author 
gives descriptions, a discussion of methods of transmission, methods 
of control and other interesting data. 

Bmming-out of raspberries. New York Agric. Expt. Sta. Cir^ 
cnlar 87, 12 p., 1928. 

This is attributed to mosaic, leaf cnrl and rosette. 
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Raspberry diseases. N. Y. Hort. Soc. Proc. 69: 139-145, 1924. 

Pi^ulai. 

Raspberry mosaic and blue stem. New York (Qenevs) Agric. 
Expt. Sta. Circ. 76, 4 p. 1924. 

Popular. 

Raspberry mosaic control in the Hudson River Valley. New 
York Hurt. Soc. Ann. Meet. Proc. 71:173-178, 1926. 

Popular. 

Mosaic of raspberries New York (Geneva) Agric. Expt. Sta. 
Bull. 648:60 p., 1927. 

The author describes the symptoms, gives results of roguing, rate 
of spread, varietal susceptibility and much other important data, iiu 
eluding experimental proof that the important vectors are ApMt 
ruhiphUa uiid Amphoraphora ruht. 

Mosaic* of red and black cultivated raspberries. Phytopathology 
(Abstract) 17(1): 46, 1927. 

Probable identity of red and mild mosaic of black raspberries. 
Phytopathology (Abstract) 20:125-126, 1930. 

Virus diseases of black raspberries New York (Geneva) Agric. 
Expt. Sta. Tech. Bull. 175, 24 p., 1931. 

The writer classifies the raspberries mosaic. 

Baspberry mosaic control in the Hudson Valley, New York. 
Agric. Expt. Sta. Circ. 142, 4 p. 1934. 

Popular. 

Bao, P. 8. 

The cause of spike in sandal (Santalum Album.) Indian For¬ 
ester 46:469-487, 1920. 

The disease may depend on sap denaitj of the parent plant; there¬ 
fore, an abnormal physiological reaction. Gives reason for his bPiiiioii. 

Physiological anatomy of the spiked leaf in sandal. Indian For¬ 
ester 47:351-660, 1921. 

Gives a diseiusdoa of the structure and xefeza to the inerease la 
■tareh, especially in the older leavee. 
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Bao, Bama 

Field investigations of spike in sandal on the Kollimalai hills. 
Indian Forester 44:58^5, 1918. 

Spiko disease was found 80 miles from infested area. Observa¬ 
tions on the ecological conditions are given with a list of 67 lots of 
sandal trees. 

Bao, Y. V. B. 

Contribution to the study of the spike-disease of Sandal {8afh 
talum album Linn.) Part XIII. Investigations of the hexone 
bases. Part XIV Study of mosaics associated with mosaic 
areas. Joum. Indian Inst. Sci. 16A(8): 91-95, 1933. 

Beport of analysis of healthy and diseased leaves of sandal as to 
nitrogen, amino acids, histidine and histamine contents. 

Biochemical studies of Gialkia and Ageraium mosaics in relation to 
spike of snndal areas. 

Bapson, C. J. 

Control of streak disease in Uba Cane. Proe. 3rd Ann. Congr. 

* South African Sugar Assoc, p. 10-12, 1925. (South African 
Sugar Joum. Ann. p. 154-157, 1925.) 

Bathschlag, H. 

Mosaik krankheit an der dahlia. (Dahlia mosaic dis(*asc.) lilu- 
mcn N. Pflanzenb. 44:148, 149, 1929. 

Mosaikkrankheit an salat. (Lettuce mosaic disease.) Obst. u. 
Gemuseb. u. 76:114, 115, 1929. 

Bavn, F[red6rik] K[olpin] 

On mosaiksygen og beslaegtede Plantessygdomine. (Mosaic dis¬ 
ease and allied plants diseases.) Nord Jordbrugrforsk 1:10- 
24, 1919. 

Bawlins, T[homas] E[Liworth], & JohnsoUi Jaanea. 

Cytological studies of the mosaic disease of tobacco. Amer. 
Joum. of Botany 12(1): 19-32, 1925. (Phytopathology (Ab¬ 
stract) 14(1): 55-56, 1924.) 

A discueeion of three types of bodies found in cells of mosaic plantSL 

Cytology of root tips from sugar beets having curly-top disease. 
Ph 3 i»pathology (Abstract) 16(10); 761, 1926. 

Besearch on viruses causing plant diseases. Science n.s. 6B 
(1686): 398, 1927. 

A very diort paper on the nature of filterable viruses in whieli the 
author suggests several linea of r ai oar eh. 
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__ ft Home, W[illiain] T[itiu] 

A graft infcctiona disease of the cherry. Phytopathology (Abs¬ 
tract) 20(10): 853, 1930. 

-, ft- 

“Buckskins”, a destructive graft-infection disease of the cherry. 
Phytopathology 21(3): 331-335, 1931. 

A diaease of cherries in northern California which is tranamitted I 7 
grafting. 

Bay, J[iilien Charles Hichd] 

Sur les maladies de la canne & sucre. (The diseases of sugar 
cane.) Bull. Soc. Mycol. Prance 12(4): 139-143, 1896. 

Bead, W. H. 

Physiological investigations of mosaic disease of the tomato. 
Expt., & Res. Sta. Cheshut Herts., 1931, Ann. Rpt., 17:44, 

1932. 

A preliminary report indicates that total and reducing sugar riae 
for about 8 days and begin to fall after 20 days. 

l^ysiological investigations of mosaic disease of the tomato. 
Expt. & Res. Sta. Cheshut Herts, 1932. Ann. Rpt., 18:45-48, 

1933. 

Continuation of preTiona work. 

Baddick, Donald, ft Stewart, V[em] B[olmain] 

Varieties of beans susceptible to mosaic. Phytopathology 8(10): 
530-534, ,1918. 

The authors give the results of many tests which indicate that Held 
selection of apparently healthy seed does not control the disease. 

- , ft- 

Transmission of the virus of bean mosaic in seed and obsen'a- 
tions of thermal death-point of seed and vims. Phytopathol¬ 
ogy, 9(10):44&-450, 1919. 

The dieeaae is traasiiiitted hr rubbing the leaves of young plants 
with emshed leaves from diseased plants but not by injecting. Dry 
heat range from 50 to 80* C. (1 to 24 honra) ledneed gorminstton but 
did not kill the vims. 

-, ft- 

Additional varieties of beans susceptible to mosaic. Phytopa¬ 
thology, 9(3): 149^-152, 1919. 

Gives the records of sddltionBl woift. 
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A hybrid bean resistant to anthracnose and to mosaic. Phyto¬ 
pathology (Abstract) 12(1): 47, 1922. 

La transmisidn du Tims de la mosaiqne du Haricot par le pollen. 
(The transmission of mosaic virus in Kidney beans by the 
pollen.) Second Cong. Inter. Path. Comp. (Paris) 1:363- 
366, 1931. 

The mosaic disease of beans (Phaieohu wlgarta) is transmissible 
by poUen. 

A potato disease. Phytopathology 23(7): 622-624, 1933. 

Brief note describing a disease which seems to be due to a vims. 

Bedpath, W. H. 

A planter’s experience with mosaic disease and the planting of 
Uba (’ano. Jouru. Jamaica Agric. Soc. 29(1): 18-21, 1925. 
(Jlev. Appl. Mycol. 4:442, 1925.) 

Seed, H[oward] S[pragne], & Craybill, 0[harleB] H[arvey] 

Notes on j>lant diseases in Virginia observed in 1913 and 1914. 
Virginia Sta. Tech. Bull. 2:37-58, 1915. 

Beesema, Oeerts van, et al 

Mosaic disease in Java. P. (). J. canes not immune. (A review 
of a teelmical article in Java.) Archief. 82:301—309. (Facts 
About Sugar 19(21): 496. 1924.) 

Bold, Katherine W[illeB8] 

Variegated Abutilons. Joum. New York Bot. Garden 15:207- 
213, 1914. 

A historical disenssion. 

Baling, H. 

Einige neuere Virus-Krankheitsformen. (A new virus disease 
form.) Deuthcbe Laudw. Presse 55(15)1219, 1928. 

Beitrage zur kenntnis der Viruskrankheit der KartoflPel. (Con¬ 
tribution to the study of virus diseases of the potato.) Pflan- 
zenbau 5:284-290, 1929. 

Beincke, B. 

Ezperimentaluntersuehungen tiber die Chlorose del gclben Lu¬ 
pine. (Experimental investigations about chlorosis of yellovr 
lupin.) Dnngg. Bodenkd. A. 28:77-104, 1931. 
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Baiiikliig, Otto A[Ega8t] 

A Disease of Economic Plants in Southern China. The Phil. 
A«ricul. 8:109-134, 1919. 

A popular diaennioii. 

Fiji (lisease of cane. Sugar Cent, and Planters’ News. Philip¬ 
pine Is. 1(1): 15-20, 1920. (Facts About Sugar 12:272-273, 
1921.) 

Diseases of sugar cane in the Philippines. Sugar Cent, and 
Planters’ News, 1(2): 41-48, 56, (3)94r-120, (8): 335-336, 
(14) 22-30, 35-39, 43, 1920, (15): 18-22, 2(5): 190-191, 1921. 

Popular. 

- ^ 

Fiji diseases of sugar cane. Sugar Cent. & Planters’ News. 2 

(2): 41-48, 1921. 

Givea a deaeiiption and atatea that the diaeaae ia very deatmetiva. 
Some variotiea are very reaiatant. 

Fiji disease of sugar cane in the Philippine Islands. Phytopa¬ 
thology 11(8): 334^36, 1921. 

Baitmair, Otto 

(The leaf-roll disease of the potato.) Ztschr. Landw. Yersuchwa. 
Osterr., 13(1): 48-52, 1910. 

Biologisohe Studien uber die Blattrollkrankheit der kartoffel. 
(Mitteilungen des Komitees zum Studium der Blattrollkrank¬ 
heit der Kartoffel, No. 4). (Biological studies about the leaf- 
roll disease of potato. Report of the committee for the study 
of potato leaf-roll disease No. 4.) Zeitschrift fur des Landw. 
Versuchs. Oesterr., Jahrg. 15(1): 1-106, 1912. 

(Report of the committee for study of leaf-roll—Yll Biology of 
the potato plant with particular reference to leaf-roll.) (Ztsch. 
Landw. Ver. Ostrr., 16:(6) 653-717, 1913. 

Bamy, L. 

Mutation in mosa'ique. (Mutation on mosaic.) Compt. Bend. 
Acad. Sci. Paris 187:607-609, 1928. 

Banqr, Th[eod«r»] ft Behiieider, 0[aorgB] 

Beobaetilungen nber das auftreten der Blattrollkrankheit. Fnhl- 
ingi Landswirts Zeitung, Jahrg. 68(6): 201-219, 1909. 
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Die mosaikkranheit der Kartoffel. (Mosaic disease of potato.) 
Veroffcntl. Landw. Ammer Rheinprov. No. 2: 93-95, 1919. 

Beyea, a[aiidencio] M. 

Mosaic disease of suf?ar cane. Philippine Agrie. Rev. 20(2): 
187-228, 1927. (Rev. Appl. Mycol. 7:197, 1928. Facts About 
Sugar 23:34, 1928. V. S. D. A. Expt. Sta. Ree. Abs. 50: 643, 
1928.) 

A histoiy of the diseaae in the Philippine Iilands with diacniaion Of 
methods of control including a list of leBistant varieties. 

Reynolds, Ernest Shaw. 

Two tomato diseases. Phytopathology 8: 535-542, 1918. 

Leaf chlorosis is regarded the author as the so-called mosaie. 
Was unable to transfer it by rubbing; external application of iron 
salts failed. One of the diseases in this paper is a chlorosia which 
the author describes as a new vims disease. 

Bidhards, B[6rt] L[orin] 

A new and destructive disease of the potato in Utah and its rela¬ 
tion to the potato Psyllid. Potato Ass’n Amer. Proc. 14:94, 
1928. (Phytopathology (Abstract) 18(1): 140-141, 1928.) 

Description of the disease and a report of its spread. Associated 
with the potato psyllid (Paratrioaa ooekereUi), 


Botany and plant pathology in Utah. Utah Agric. Expt. Sta. 
Bull. 209:44-51, 1929. 

Notes on loaf-roll and mosaic disoases of potatoes, psyllid ydlows, 
mosaic and western blight of tomatoes. 


Further studies with psyllid yellows of the potato Phytopa¬ 
thology (Abstract) 21(1): 103, 1931. 

_, ft Blood, H[eber] L[oran] 

Psyllid yellows of the pota^. Joum. of Agric. Res. 46: (3): 
189-216, 1933. 

The authors give the history, description of this disease which Is 
associated with Parafrioga eodkerelli. In their summary they sayi 
^'The trae nature of the infective principle injected into potato plant 
by Parafrioga coeTeereVi at present remains unknown. Available fhets^ 
however, question somewhat the vims theory of the disease and sug¬ 
gest the possible existence of some toxic substance which is produced 
in some way during the feeding process of the pqrllid nymphs. AidU 
ditional facts win be necessary before dual oondnsiona can be drawn 
ae to the true etiology of piyllid yiDowi.** 
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Bibhardson Kimti^ P[edro Alejandro] 

Estudios coniparativoB de las canas Kavangire, Zuinga y Ca- 
yanna 10. Ins. Expt. Sta. Puerto Bico. Circ. TS, 11 p., 1928. 

Popular comparatiye deseriptiomi of these varietieB and referenee 
to its tolerance to sugar-cane mosaic. 

La produccion de nuevas variedades de caiia y sus resultados 
experimentales. (Sugar-cane varieties production and its ex¬ 
perimental results.) Ins. Expt. Sta. Puerto Bico Bull. 28 » 
67 p., 1931. 

Popular information of data of experimental field tests of new 
varieties of sugar cano in regard to susceptibility and immunity to the 
mosaic disease. 

El mosaieo en las nuevas variedades de caiia de aziicar^. B. 803; 
P. B. 807; ¥. C. 916 y S. C. 12(4). (Mosaic on the new 
sugar-cane varieties P. K. 803; P. B. 807; P. C. 916 and 
S. C. 12(4). Ins. Expt. Sta. Puerto Bico Circ. 96 , 10 p., 1932. 

Field test to try the above-mentioned varieties in regard to mosaie 
immunity. P. B. 803 and F. 0. 916 are highly tolerant, P. B, 807 
commercial immune and S. C. 12(4) used as check highly susceptible. 
Besults given in tabular form. 

Besisten(*ia relative al matizado de cahas ))r()ducidas en el pais 
eomparadas eon las importadas. (The relative resi.stance to 
mosaic of native grown and imported canes.) ins. Expt. Sta. 
Puerto Rico. (Ire. 101, 23 p., 1932. 

Full details are given of the author’s comparative obsorvationB on 
the relative productivity and resistance to mosaic of the locally pro¬ 
duced and imported sugar-cane varieties in Puerto Bico. He reports 
that the Puerto Bico seedlings P. B. 803 and 807 and F. 0. 916 
were superior both in regard to yields and resistance to mosaic. 
Among the foreign, P. O. J. 2878 proved superior to B. H. 10(12) and 
S. C. 12(4) in both respects. 

Cane varieties in Puerto Rico. Pacts About Sugar 27(12): 530- 
532, 1932. 

The author emphatically states that mosaic is the only sugar-cane 
disease of real economic importance in Puerto Bico. He also as¬ 
sures that its control, to day, presents virtually no difficulty. 

Bidlw, W[iiiifred] r[raiioes] F[iine] 

The structure of reverted black currants. Univ. Bristol Ann. 
Rpt. Airrie. & llort. Res. Sta. p. 73-74, 1923. 

The diseased plants have less vascular tisi^ and more medullary ray 
tissue than the healthy plants. The diseased plants also produce a 
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gam which blocks the condacting tisiueB, The fruits from diseesad 
plants contain leas ▼aacnlar tissaes than those from healthy plants. 

Investigation of the structure of reverted black currants. Ann . 
Appl. Biol. 11(2): 252-260, 1924. 

The author states that no actual qualitative differences in stmctore 
have been observed between normal and rovertod plants of black enr- 
rants (Bibea nigrum). The most marked difference is in amount of 
gum and wood. 

Sietsema, J. 

Weinig bekende ziekten in kers, Pruim en Persik. (Little known 
diseases in Cherry, Plum and Peach.) Tijdschr over Planten- 
zickten 86(11): 261-266, 1930. 

Chorr}’ and plum virosis is sometimes associated with a form of 
mosaic. 

Biha, J. 

(Correlation coefficient for estimating the reduction in yields 
caused by the more important of our potato diseases.) Och- 
. rana Rostlin, Prag. 8:58-61, 1928. 

(Is the mosaic disease of potatoes as injurious as leaf rollt) 
Zeme‘desky Arch. Prag. 19(3-4): 1J4-140, 1928. 

Bisdikow, V[itolij] L. * 

Neue Dateii iiber geaderte Panaschierung bei Evon\fmus japo~ 
niem and Evon radica^ns. (New data on veined mottling in 
Evonymvs japomeus and E, radicans.) Miol. Zenfralbl. 47 
(12) : 752-764, 1927. Kev. Appl. Mycol. 9(3): 195, 196, 1930 ) 

The chlorosis is transmitted by grafting but not by insects. 

(Infectious chlorosis in jB. japonicus and E, radicans,) Journ. 
All-Kuss. Congr. Bot. Leningrad (Abstract) p. 184-185, 1928. 

__ & Karatschefwsky, I. K. 

Chlorophyllmangel und Brzymwirkung I. Katalasewirkung bei 
Panaschierung und Mosaikkrankheit. (Chlorophyll defici¬ 
ency and enzymatic action I. Catalese action in variegation 
and mosaic diseases.) Beitr. Biol, der Pflanzen. 20(3): 199— 
220, 1933. 

Extensive account well illustrated with tables. Gives also results 
with other variegated plants. 

Bivas, D&maso 

Filterable Viruses Peculiar to Plants. Human Parasitology, p. 
222-223, 1920. 


* Also appesm m Biihkov, V. L. 
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Biv«n, Thomu M. 

Filterable viruses. A critical Review. Joom. Bact. 14:217- 
255, 1927. 


The Nature of viruses. Physiol. Rev. 12(3): 423-452, 1932. 

Bobb, W. 

Scottish Society for Research in Plant Breeding. Report of the 
Director of Research to the Annual Meeting 13th July 1933, 
32 p., 1933. 

This report deala entirely on tlie bdiarionr of vima diae Ba ce of tta 
potato plant with apedal reference on leaf-roll disease. 

Bobbins, Wilfred William 

Mosaic disease of sugar beets Phytopalhology (Ahsitract) 11 
(1):48. 1921. 

Mosaic disease of sugar beets. Phytopathology 11(9); 349-365, 
1921. 

Gives a deseription of a disease whieh is different from early topu 
The disease is carried by Jfystis penieae. It is carried over wh rt s r 
in the siloes. 

Bobertson, N. F. 

Mycology. Report Dept Agric. Burma, 1927, p. 11-12, 1927. 
(Rev. Appl. Mycol. 7:559, 1927.) 

A brief reference to sngar'.eane mosaic in three new lo e alitiea 

Bobertson, J. N., ft Smith, ▲. H. 

A study of the hydrogen-ion concentration of the potato tuber. 
Bioehem. Joum. 25(3); 763-769, 1931. 

Boddin, Emilia, J. 

Zur anatomie der mosaikkranken kartoffel pflanzen. (On the 
anatomy of mosaic diseased potato plants.) Phytopath. 
Zeitschr. 2(5): 455-468, 1930. (Materials for Mycol. & Phy¬ 
topath., Leningrad. 8(2): 145-154, 1931.) 

These studies show stnictnre changes in the phloem of leaf-sol^ 
rugose mosaic, early dwarf and stipple streak. Also some dumgas la 
the mednllaiy and eortieal tissue. 

Bosa, Joseph Tooker 

Chemical changes accompanying the western yellow blight of to¬ 
mato. Plant Physiology 8(1): 163-169, 1927. 

The eheuiical ehaages in Ike tomato eansed by this dissase aie fttf* 
fsw Bt from those eaussd by the aamo virus *(eurfy top) ia sugar ' 
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Bosen, H[an 7 ] B[obert8] 

Mosaic disease of sweet potatoes. Arkansas A(n^ie. Ezpt. Sta. 
BuU. 167, 10 p., 1920. 

Disease first recognised by the anther in 1918. It is a hereditaxy 
but non-infections chlorosis. Recommendations for control. 

Com mosaic in Arkansas. Phytopathology (Abstract) 12(5): 
250, 1922. 

Mosaic disease of com in Arkansas. Phytopathology (Abstract) 
12(5): 252, 1922. 

Sweet potato mosaic and its incnbation period of two growing 
seasons. Phytopathology (Abstract) 16(1): 74, 1926. 

The mosaic disease of sweet potatoes with special reference to 
transmissibility. Arkansas Agric. Expt. Sta. Bull. 213, 16 
♦ p., 1926. 

This paper gives the results of inocnlation experiments whidi abow 
that the disease develops very dowly. The conditions for its spread 
are mnch better in the southern than in the northern States. 

Bosanfeld, A[rthur] H[inton] 

Kavangerie: Puerto Rico mosaic disease-resisting cane. Int. 
Sugar Joum. 22:26-33, 1920. 

Aspecto beneficioso del moaaico de la cafia de azucar. (Beneficial 
aspect of the sugar-cane mosaic disease.) Rev. Agric. Puerto 
Rico 12:7-14, 1924. (Int. Sugar Joum. 26(304): 191-195, 
1924.) 

La causa del matizado. Un paso hacia la solucidn de este mis- 
terio. (The Cause of Mosaic. One step toward the solution 
of this mystery.) Rev. de ^gricultura de Pherto Rico 18(3): 
145-148, 1924; (Int. Sugar Joum. 26(310): 535-536; Pacts 
About Sugar 19(18): 425. Trop. Agric. 64(1): 38-40, 1925.) 

"The Java P. O. J. canes in Tueum&n and Puerto Rico." Dept. 
Agric. Joum. Ins. Expt. Sta. Puerto Rico 8(3): 1-44, 1925. 

Seleccifin de cana para la plantacidn. (Sugar-cane sdeetion 
for the planting.) Sugar n(8): 158-155, 1926. 
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A monograph of sugar-cane Tarieties. Journal Dept. .^;ric., P. 
R. Vol. XI, 1927. 

Oontaiiu wme data on monie. 

Lessons from the renaissance of a Sugar Industry. Int. Sugai 
Joum. 29(348): 634r-641, 1927. (Rev. Appl. Myeol. 7:400- 
401, 1927.) 

The author diaetuma the relationahip of moaaie to variattea. 

Rosenthal, H. 

Yiruskrankheit bei schwarzen Johannii^eeren. (Virus disease 
of black currants.) Obst-und Qemiiseban, 76(1): 14, 1929, 
(Rev. Apply Mycol. 9:394, 1930.) 

A brief note on the reversion of blaA currants in Balland. 

RoTudnoff, P. Q. 

(Some data on the physiology of potato leaf-roll.) Morbi Plan 
tarum, Leningrad 19(3-4): 148-159, 1920. 

The experiment diseuaeed by the author was with the view to fine 
a rapid laboratory method for determining the virus diseases in po 
tato plants. 

Roxns, M[snnel] L[ns] 

Select yonr cane jtoints for seed. Sugar Central & Plant News 
1:16, 17, 1920. 

Roshdestvenskij, N. A. 

(Virus diseases on potatoes and other plants.) Journ. All-Buss 
Congr. Hot. Leningrad (Abstract) p. 183, 1928. 

Rnggles, Arthur Gordon, A Winter, J. D. 

Aspects of mosaic of the red raspberry from the standx)oint o 
the nursery inspector. Minnesota Hort. 64:79-85, 1926 
(Journ. Ecou. But. 19(2): 365-370, 1926.) 

Field observationB and diseussions. 

Results of three years’ experience in the control of mosaic ir 
red raspberries in nurseries. Joum. Econ. Bnt. 20(3): 478- 
483, 1927. 

The author gives the reeulte of roguing experimente which led U 
the eoneludon that the disease can be controlled in this manner, 

Rusooai, A. 

Osservazioni e considerazioni sulla clorosi del peseo nelL Al 
heiganese. La Costa Azzura Agr: Floreale, Sanremo 18(9) 
824-827, 1933. 
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Butgvn, ▲[braliam] A[mold] LCodefwyk] 

Die krolziekye ran katjang tanah (Arackis kypogaea.) Meded. 
V. d. Afdeeing v. Plantenziekt. 6:1-5, 1913. 

Balaman, B[edoliffe] N[athan] 

Degeneration of potatoes. Tut. Potato (/onfercnee Roy. Hort. 
Soc. Ann. Bpt. p. 79-90, 1921. 

Bdioves that “rmuiiiig out” ia aot dne to vegetatively piopagatlni 
but to mosaic whieb has for years been known as “curl”. 

Potato seedling mosaic. Brit. Assoc. Adv. Sci Rpt. (Abstract) 
91:493-494, 1923. 

Degeneration of the potato. An urgent problem. Jonm. Nation. 
Inst. Agric. Bot. 3:39-51, 1925. 

A note on the production of premature sprouting in the potato 
and its application to the study of virus diseases. Joum. 
‘ Agric. Sci. 17(4): 524r-529, 1927. 

Gives the results of physiological experiments. 

Virus diseases of the potato; Streak. Nature 126(3172): 241, 
1930. 

The relationship of streaks to some other virus diseases. 

Crinkle ‘‘A’* an infectious disease of the potato, l^roc. Ro 3 ^ 
Soc. London ser. B. 106(B741): 50-83, 1930. (Rev. AppL 
Mycol. 9:603, 1930.) 

The author describes this disease and gives proof that it is caused 
by a virus. 

_, ft Le Pelley, B[icliard] H[eiiry] 

“Para-crinkle’’: a potato disease of the virus group. Proc. 
Roy. Soc. London ser. B. 106(13): 140-175, 1930. 

The authors give the results of experiments on virus diseases, with 
special attention to ''crinkle^.’’ 

Les maladies & virus do la pomme de terre. Leur analyse et 
leur synth6se. (The virus disease of potato. Its analysis and 
its synthesis.) Second Inter. Cong. Comp. Path. Pac. M4d. 
Univ. Paris 1:451, 1931. 

_Bawden, F. 0. 

An analysis of some necrotic diseases of the potato. Proc. Roy. 
Soc. London, ser. B. Ill (B769): 53-73, 1932. 
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The authors review the literature on streak disease of the potato 
They aeoept Qnanjer aeropetsl neerools as a ojmptom of olipple stroal 
and of aeroneerods or top necrosis. They also diaeuas sym ptom 
produced by Kenneth M. Smith’s Z and T vimaea. 

The analysis and synthesis of some diseases of the mosaic lype 
the problem of carriers and auto-infection in the potato. Proe 
Boy. Soc. ser. B. 110(B766): 186-224, 1932. 

An extensive account deseribinif in detail experiments in which flu 
author has obtained evidence that, besides Smith’s Z and T viruses 
there is a third element which he designates the Z vims. He mad< 
cytologieal studies and summarizes recent developments. 

Protective inoculation against a plant virus. Nature 181(3309) 
468, 1933. 

Description of experiments carried by the author, on inocnlation 
with plant virusea 

Salmon, E[me 8 t] S[tanl 07 ] 

Fifth report on the trial of new varieties of hops 1921. Eas 
Mailing Bes. Sta. 1922. 

Mosaic (iibcase of ho]>H. Jourii. Min. Agric. 20(10); 927-934 
(Journ. Tnst. Brewing 20:882-889, 1923.) 

A discussion of this disease which is evidently due to a vims. 

Sixth report on the trial of new varieties of hops. East Malliii) 
Bes. Sta., 1923. 

A continuation of the proceedings. 

Seventh report of the trial of new varieties of hops, 1923. Jourr 
Inst, of Brewing 30(8): 671-689, 1924. 

Eighth report on the trial of new varieties of hops. East Mallini 
Bes. Sta. p. 33, 1925. 

__ A Ware, W[imam] M[elyille] 

Virus diseases and the grafting of the hop. Oard. Chron. sei 
3, 77(2002): 320-322, 1925. 

_., A Wormald, H. 

Diseases of the hop crop. Min. Agric. Mise. Publ. 42:41-5C 
1925. 

Notes on a visit to the hop growing digtrieta of Bohemia. Cm 
ehodovakia Joum. Inst, of Brewing 81(10) : 514-621, 1926. 
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Bleventh report on tlie trial of new varieties of hops, 1926. 
East Mailing Res. Stat. Kent. 34 p., 1927. 

Notes on the ten new seedling varieties of hops used in the brew¬ 
ing experiments at Manchester, 1926. Joum. Inst. Brewing 
38:570, 1927. 

Notes on three varieties of hops. Journ. Inst. Brewing n. s. 38; 
12-14, 1927. 

Tenth report on the trial of new varieties of hojis. East Mailing 
Bes. Sta. p. 34, 1927. 

_, A Ware, W[miain] M[elvme] 

The mosaic disease of the hop; grafting ex]>eriment 1. Ann. 
Appl. Biol. 16(3): 342-351, 1928. 

The authors give the results of grafting experiments. 

-, & - 

Inter-Rpecific grafting in Humules. Gard. 'Chron, ser. 3. 83; 391*, 
1928. 


Twelfth report on the trial of new varietiew of liopH, 1928. 
Joum. Inst. 1 brewing, n. r. 26(11): 523-532, 1929. (llev. 
Appl. Mycol. 9(2) :1.30-131, 1930.) 

A record of a seyere outbreak of moBaie. 

_ft Ware, W[illia3n] M[dville] 

Report from the Mycological Department. Journ. South East¬ 
ern Agrie. Coll. Wye., Kent., 26:165-172, 1929. (Rev. Appl. 
Mycol. 9(1) ; 15, 19550.) 

Brief reference to diseases of potatoes and hops that may he vimses. 

-, A - 

The chlorotic disease of the hop, I. Ann. Appl. Biol. 17(2): 
241-247, 1930. 

The authors describe a new hop disease of the vims group and 
propose the names "Chlorotic disease" for its physical appearaaeo. 
Two inataneea to record where the diaease ia trannnitted artifleialty. 

-, A - 

The dilorotic disease of the hop, 11. Ann. Appl. Biol. 19(1): 
6-16, 1982. 

Oontinnation of previons work. Studies on transmlsslhlllty of this 
type of Tiros disease whidi is obserred to be easily traaemitted by 
grafting, bndding sad robbing joiee from infeeted plants on wounded 
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Borfacet of healthy plants. This b^vionr dearly dis tfag n idi ea Or 
ehlorotie disease from the other two vims diseases of hops, Lg. 
saie and netUehead, which up to the present are only transmitted hgr 
grafting. 

The chlorotic disease of hop, m. Ann. Appl. Biol. 19(4): 518- 
528, 1932. 

This disease is transmitted by grafting. The authors give the 
suits of experimental work. 

- , & . . 

Mycolof^ieal Department. Joum. South Eastern Agrie. ColLr 
Wye, Kent. 29:15-22,1932. 

Samson, B[aybnni] W[alter] 

A study of tlie properties and nature of the virus of the spindle 
tuber disease of potatoes. Unpublished Thesis Univ. Nebradca 
Library, 1927. 


Relation of Jimson weed to certain viruses of tomato and potato. 
Phytopathology (Abstract) 20(1): 136, 1930. 

Samnd, Oteollirey] 

Nature of disease-produeing viruses. Nature 126(3141): 51. 
1930. (Rev. Appl. Myeol. 0:397, 1930.) 

_Bald, J[ameB] G[rieye], & Pittman, H[axold] 

A[mbrose Jaqnm] 

Investigations on “Spotted wilt” of tomatoes. Commonwealth 
of Australia Council for Sci. & Ind. Res. Bull. 44, 64 p., 1930. 
This paper gives a description of the disease, results of experinmnls 
on transmission and other host plants. The disease is carried tj 
Frankliniella insutaria. 


Tomato diseases in South Australia and how to control them. 
Joum. Dept. Agrie. South Australia 34(2): 154r-156; (3): 
253-272; (4): 369-377; (5): 499-610, 1930. 

Spotted wQt and rtieak on tomato is reported. ICoHle appears ti 
be a glaeshonee dieeaee. 

Summary of plant disease records in South Australia for thi 
two years ending June 30th, 1930. Joum. Agrie. South Ann 
tnlia 84: 746, 1931. 

Brief note os tna^ momde. 
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--- , ft -- 

TKripa idbari as a vector of plant virus disease. Nature 128 
(3229) : 494, 1931. 

The authors confirm the work of Pittman and K. M. Smith that tha 
spotted wilt of tomato is carried by ThripB idbaei but find that Framlh 
linieUa inaularia can not transmit it, except in the larval stage. 

Some experiments on inoculating^ methodn with plant viruses, 
and on local lesions. Ann. Appl. Biol. 18(4) : 494-507, 1931. 

The author inoculated tobacco plants with cucumber mosaic and y^- 
low tobacco mosaic by means of light rubbing without visible injury 
and by scratching with a needle. The former method was more ine* 
cessful than the latter. This supports the work of Holmes. 

_, & Bald, J[ame8] Q[rieve] 

On the use of the primary lesions in (luantitative work of two 
plant viruses. Ann. Appl. Biol. 20(1) : 70-99, 1933. 

The authors used the method devised by Holmes. They say, To¬ 
mato spotted wilt forms necrotic primary lesions on the leaves of to¬ 
bacco of a character suitable for quantitative work, and a number of 
the results obtained with tobacco mosaic have been checked with this 
virus.” They discuss the method and results. 

- , ft- 

Tomato spotted wilt of tomatoes. Joum. Dept. Agric. South 
AustraUa 87(2): 190-195, 1933. 

A brief article, well illubtriited describing South Australia tomato 
spotted wilt which is transmitted by Frankliniella ifunilaris and ThripB 
tabao%. Control measures are recommended. 

_,_, ft Eardley, 0. M. 

‘^Big bud” a virus disease of the tomato. I’hytopathology 28 
( 8 ): 641-653, 1933. 

This disease was originally named **tomato rosette” Oobb. The 
authors describe the abnormalities produced by the disease in tomatoof 
and state that it was not possible to transmit it l{y mechanical inocula¬ 
tion, but readily by budding and grafting. The shortest incubation 
period being 28 days. The insect vectors of the disease have not yot 
been discovered. It was found that Solanum nigrum showed similar 
symptoms to those of diseased tomato plants, but it was not possibla 
to transznit it to tobacco or Niootiana glutinoBO, 


The movement of tobacco mosaic virus within the plant. Ann. 
Appl. Biol. 21(1): 90-111, 1984. 

A wdl illnstrated work based on Holmes’ studies on tiie sobjeeS. 
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Saaditen, E[iiijl] P[eter], ft Tompldiii 0[hriBtiB& Hilton] 

Degeneration in Colorado potatoes. Colorado Agric. Ezpt. Sta. 
Bull. 278:3-15, 1922. 

A popular diocusBion of Iobbob. 

Sartory, Gratiot, ft Thi6bant. 

Sur le rajeunissement de la pomme de terre. (On the rejme- 
nence of the potato.) Comptes Bendus Acad. Sei. 168:45, 
1914. 

Bastri, B. N., Sreenivaaaya, M., ft Iyengar, J. V. V. 

ContriliutionH to the study of spike disease of sandal. (Sanfalvm 
album Linn.) VII.—^h^aetor influencing diastatic activity. 
VIII.—(^hemical composition tissue fluids from the leaf. IX. 
—(^heiriieal eoinpositioii of tissue fluids from stem. X. 
—S(*Hsoiial studies on healthy and partially spiked trees. 
Journ. Indian Inst. Sei. 12A(17): 23:^-250. 295-305. 1929. 
Tho diseased plants have a higher diastatic activity than the healthy 
plants. 

Note on the slareh-liquefying action of Sandal leaf extracts. 
Indian Inst Sei. 12A: 251-252, 1929. (Rev. Appl. Mycol. 9 
277, 1930.) 

The Htudies on the 8])iko disease suggested that tho accumulatio] 
of stureh in the leaves was caused by failure to liquefy. Studies oi 
h.vdrolysis of potato btareh by extracts from healthy and diseasec 
leaves sliowed that more starch liquefied in the healthy than in th< 
diseased leaves. 

_ft Narayana, M. 

The spike disease of Dodonacea viscosa, Journ. Inst. Indian Sei 
13A(12): 147-152, 1931. 

Besults are given and discussed as to the constituents of health 
and diseased plants. 

Saunders, A[braham] B[a 2 uie] 

Some aspects of the virus disease problem in plants. Sout 
African Jotimal Sci. 23:295-304, 1926. 

Sanri, F. 

El mosaico de la cana de azflcar. (Sugar cane mosaic.) Bei 
Agric. Rep. Dominicana. 18(6): 101-104, 1923. 

Popular. 

Dnrch welche Mitted treten wir der Blattrollkrankheit on 
ihnliohen Kartoffelkrankheiten entdegent (Through whie 
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means do we treat against leafroll and similar diseases t) 
Fiihlings Landw. Zeitg. 1916. 

Savastano, Oiulio 

II mosaico del Fagiolo in Italia. (Bean mosaic in Italy.) Boll. 
R. Staz. Pat. Veg n. s. 12(4): 377-394, 1932. 

The author accounts for the symptoms, distribution, probable nature^ 
and types of bean mosaic. Gives methods of control. 

Sayer, Wynne. 

Mosaic and its control in other cane growing countries. Agric. 
Joum. of India. 24(1): 25-31, 1929. (Facts About Sugar 24: 
371, 1929. Rev. Appl. Myeol. 8:404, 1929.) 

An exposition of data and facts for every country. 

Schaffnit, J[ohanne8 Martin] E[m8t Christian Otto] 

Zur erforschung der Slosaikkrankheiten. (Investigation of mo¬ 
saic disease) Angew. Botanik. 8(5): 304-313, 1926. 

Tho author gi\e8 a general discussion and expresses the opinion that 
the ' * running out'' of potatoes is due to environment and not to vims 
* diseases. 

I^anascliierung und Mosaikkranklieit. ^Variegation and tlu‘ mo¬ 
saic disease.) Forscli. (Icbict Pfianzenkr. u Imnuinitat in 
Pflanzenreich 1(4) : 16-22, 1927. 

The author criticizes the classification uf Kuster and Sorauer. He 
claims that variegations arc tronsmittod through the germ plasm; 
that mosaic diseases have symptoms other than mottling. 

__ & Weber, H[ennann] 

Pber das Vorkomnicn von intrczclhilarcn KiJrjiem in dcii Gewe- 
ben inosaikkranker Ruben. (Occurrence of intracellular bodies 
in the tissues of mosaic-diseased l}eet8.) Forsch. Oebiet Pflan- 
zenkr. u. Iminunitat Pfianzer. 1(4): 23-42, 1927. 

The author describes intracellular bodies found in the phloem of mo¬ 
saic beets. These bodies wore not found in healthy beets. 

TJeber die wechselseitize uehei^ tragbarkeit des" Mosaikkrankheit 
von Riibe und Spinat. (On the intertransm’ssibility of t!.e 
mosaic, disease of beet and spinach.) Gentrabl. IHir Bakt. Abt. 
n, 71:490-497, 1927. (Rev. Appl. Mycol. 7:136, 1927.) 

The disease of these two plants are the same or closely related. 
Th^ are transmitted by Aphis fahae (A. rvmiois) and Maefosiph/iisik 

Der gegewartige Stand der Forschung fiber Viruskrankheit. 
(Present status of research on virus diseases.) Beitr&ge s. 
Pflanzenzucht. 0:25-41,1927, (Pflanzenbau 4:9-10,1927-28.) 




824 THB JOUBNAIi OF AOBICXn/TUBB OF THS UNIVBB81TT OF P. B. 

__ St Lttdtke, M. 

Untersuchungen liber ’yinukrankbeiten. 9. Beitrage znr kenut- 
nig des gtoffwechflelg mosaikkranker und gesunder Tabakpflan- 
zen. (Inveatigationg about the virus diseases. 9. Contribu¬ 
tion to the study of assimilation in mosaic diseased and healthy 
tobacco plants.) Phytppath. Zeitschr. 2:341—359, 1930. 

On the differentiation and transmission of virus diseases of the 
Solanaceae and the dependence of their occurrence and spread 
on the nutrition of the plants. Fifth Intern. Bot. Congr. 
Cambridge 1930:380-382, 1930. 

_ St Muller, W. 

Untersuchugen liber Viruskrankheit (10 ]illttei|pig). Wechsd- 
seitge Vinisu-ber-tragungen innerhalb des Fimiil^ der Solana- 
ceen. (Investigations on virus diseases (Note 10). Reciprocal 
virus transmission within the family of the Solanaceae.) Phy¬ 
topath. Zeitschr. 3(2): 105-136, 1931. 

A very oxtenBive and detailed diseiuuion on the subject. 

__ St Johnssen, A. 

Untersuchungen liber Yiruskraukheiten (IT Mitteilung). Bei¬ 
trage zur kenntuis der Blattrollkrankheit der Kartoffel. (Stu¬ 
dies on virus diseases. (Note II). Contributions to the 
knowledge of the potato leaf-roll disease.) Phytopatb. Zeitschr. 
6 (6): 603-612, 1933. 

The author deseribes the Bueressfol leenlts obtained in his esperl- 
ments in the transmission of leaf roll disease 1^ means of the aphids 
JtfysiM perstcae and by grafting. 

Bdhander, B[ichard] 

(Potato diseases.) Fuhling’s Landw. Ztg. 68(8): 273-285,1909. 

(New studies on the leaf-roll disease of the potato.) Jahresber 
ver. Ang^ Bot. 7:235-245, 1909. 

(The leaf-roll disease of the potato.) Ber. West Preuss. Bot. 
Zool. ver. 32:70-72, 1910. 

(Leaf-roll of potatoes and related diseases.) Fnhling’s Landw. 
Ztg. 63(7): 225-243, 1914. 

_, A Tiesenhausen, M[aiif!red] 

Kann maw die Phloemneerose als Ursache oder Symptom der 
BlattroU Erankheit der Kartoffd anhehen. (Phloem necroeis 
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as cause or symptom of leaf-roll of potato.) Mitt Kaiser Wil- 
hdms Inst. Landw, Broml)erg 6(2): 11.5-124, 1914. 

_ft Biehter, K[arl] 

Untersuchngen fiber das yerhaltnis der keimfahigheit der Kar- 
toffelknollen zum Oesundheitszastand und Ertrag. (Investi¬ 
gations on the relations of the germination activity of potato 
tubers to healthiness and yield.) Centralbl. ffir Bakt., Abt. 
2, 60(1-6): 27-80, 1923. 

Znr Mosaikkrankheit der Kartoffel. (Mosaic disease of potato.) 
D. Kartoffel 5:212-213, 1925. 

Neuere Arbeiten fiber die Blattrollkrankheit. (New work on the 
potato leaf-roll.) Mitt, der D. L. G. 42(23): 613-615, 1927. 

Physiologische Untersuchungen an Blattrollkrankheiten Kartuf- 
fel. (Physiological investigation on potato leaf-roll disease.) 
Landw. Versuehs-Stationnen 66(3-4): 198-204, 1927. 

__ ft Bielert 

Nekroso und anderc Degeneration serscheinungen im Phloem der 
Kartoffelpflanzen (Necroids and other degeneration phenom¬ 
ena in the phloem of potato plants.) Arb. Biol. Reichsanst. 
Land u. Portwirtseh. 16(5) • 609-672, 1928. 

Tho author disruBiici nerrosis which is a pathological condition; and 
neerobioaia and obliteration which are dne to old age. 

Sohdc, A. 

Ueber dc Krauselkheit der Kartoffeln. (On the curl disease 
of potatoes) D. Landw. Presse 2:666, 1875. 

niatorical. 

SoherfBus, W[illiam] H[em 7 ] 

Tobacco mosaic. Some interesting experiments on a supposed 
disease in Turkish tobacco. * Joum. Dept. Agric. South Africa, 
8(1); 33-34, 1924. 

The author elainu that certain green aplotehea in enred tobaeeo am 
not eauaed primarily by moaaie. 

Beherti^ F[raDk] M[ilton] 

A chemical and physiological study of mottling of leaves. Bot. 
Oss. 71:81-180, 1921. 

This is not a study on Tins diaeases, bat is of interest to stndMds 
of the sobjeet 
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Seliewe, 0. 

Der einflnsti der kalidungiing auf die Blattrollkrankheit der 
kartoifel. (The indueuce of potash fertilization on the leaf- 
roll disease of potato.) Emahr. d. Pflanze 19:121-122, 1923. 

Sohleh 

Ein Beitrag zur Kenntnis der Blattrollkrankheit der Eartoffeln 
(A contribution to the study of the leaf roll disease of po¬ 
tatoes.) Fiih lings Land. Zeit. 68:641-663, 1909. 

Behlumger, 0[tto] 

Beobaehtungen uiid Erfahrungen liber den Uesundheitszustaud 
der KartotTel in Fahre 1930. (Observations and experiences 
in «‘onneetion with the state of health of potatoes in the year 
1930.) Pflanzenbau 7(4): 118-119, 1930. s, 

Itoguing is rei'ornmoiided by the author to prevent ^read of monls 
in the Held from plant to plant. 

Bohmid, A. 

Zur Vererbung der Blattrollkrankheit der kartoffel. (Inherit¬ 
ance of leaf-roll disease of potatoes.) Ulus. Landw. Ztg., 31 
(17): 160, 1911. (Abs Centbl. Bat. Abt. 31:331-332, 1911.) 

Sehmidt, A. 

Die Krauselkrankheit der Pelargonien. (The curl disease of 
Pelargonium ) Gartner-Borse 13:1-308, 1931. 

Schmidt, E[nuit] W[ill 7 ] 

(A discussion of the leaf-roll disease of the potato.) Dent. 
Landw. Presse. 36(99): 1051, 1909. 

Zur MosaiUcrankheit der Zuekerriibe. (Mosaic disease of sugar 
beet.) Ber. Deutsch. Bot. Ges. 46(9): 598-601, 1927. 

A disruaaion of the rignifieanee of eryatala in the roots of mosslo 
beets. 

Zur Mossaikkrankheit der Zucker-und Putteriibe. (Mosaic dis¬ 
ease of sugar and fodder beets.) Deut. Zuckerid. 62:1305- 
1306, 1927. 

The author reports a mosaic disease of sugar beet in Germany. 

Scholl, W. 

Bisherige forschungsergebuiss betreffend die chlorose der gelben 
lupina (Lupinus luteus) in ibren beziechung zum eizen. (Yor- 
hinfige Torcffenlichung.) (Results so tar obtained from re- 
seardies connected with chlorosis of thd yellow Lupin (Lupinus 
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luteus) in its relation to iron. (Preliminary publication.) 
Zeitschr. fur Pflanzen. Diinfrunpr & Bodenkunde. A. 26: 287- 
293, 1932. 

A Bummarization of previous work and its announcement of work 
in progress. 

Schribane 

Becherehes sur P eiirouleincnt de fpscilles de la Pomme de terre. 
(Aesearches on the leaf-roll of potato.) Comptes Rend us 
Acad. Agr. France 6(10): 356-358. 1919. 

SchribaUi Emile 

Sur la degfnerescence des pommes de terre. (Potato degenera¬ 
tion.) Acad. Ag. France Oompt. Bend 8:397-398, 1922. 

Sur la degenereficence de la pomme de terre et sur les moyens de 
la conjurer. (Tlie degeneration of the ])otato and the means 
of preventing it.) (Jomp. Rend us. Acad. Agr. de France, 9 
(3): 95-97, 1923. 

Schultz, E[dwin] W[illiam] 

The ultrascopic viruses fn>m the biolocical standpoint. Sci. Mo. 
31:422-443, Nov. 1930. 

A general discussion dealing mostly with vims diseases of animala 

Schultz, Eugene S[chultz], Folsom, D[onald], Hildebrandt, F[raiik] 
M[errill], A Hawkins, L[on] A[drian] 

Investigations on the mosai(* disease of the Irish potato. Joiim. 
Agr. Res. 17(6): 247-273, 1919. 

This paper gives a discussion of distribution, losses, Bym]>tomB and 
methods of transmission. The disease can bo transmitted in tnberi, 
by grafting and by Mystw perMcae and Uaarosiplwm solanifoUi, The 
leaves from diseased plants contain more sugar and less starch than 
the leaves from healthy plants. Tubers from diseased plants may 
produce plants without qrmptoms. Hill selection does not give satla- 
factory results. Boguing before the coming of tho insect vecton is 
etBcient. « 

.-, * - 

Transmission of the mosaic disease of Irish potatoes. Joum. 
Agr. Res. 19(7): 315-338, 1920. 

Gives results of experiments showing that the disease can be trans¬ 
mitted by tubers, grafting, plant jniee and aphids. 

A transmissible mosaic disease of Chinese cabbage, mustard and 
turnips. Journ. of Agric. Res. 22(3): 178-179, 1921. 
8|ymptoms and transmission, experiments. 
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_ft Foliom D[oiiald] 

Leaf-roll, net-necrosis, and spindling-sprout of the Irish potato. 
Joum. Agr. Bes. 21(1): 47-80, 1921. 

GiYM the leBidta of atodies, moctly on tranamiiudon which is I 7 
sphidi. 


--- 

Transmission of potato streak. Phytopathology (Abstract) 12 
(1) • 41, 1922. 

•• 

A spindling-tuber disease of Irish potatoes Science n. s. 67: 
149, 1923. 

Proofs bj transmission that this is a vims disease. 

-.i ft- 

‘‘Spindling” tuber and other degeneration diseases of Irish po¬ 
tatoes. Phytopathology (Abstract) 13(1): 40, 1923. 

-- ft- 

Transmission, variation and control of certain degeneration di«<- 
eases of Irish potatoes. Joum. Agr Res. 26(2): 43-118, 1923. 

Gives the results of extensive studies of the vims diseases of po* 
tatoes with special attention to their transmission from diseased to 
healthy plants and methods of control 

Why potatoes run out. U. S. D. Agr. Fanners' Bull. 1436, 21 
p., 1924. 

A popular discussion. 

__ ft Folsom, Donald 

Infection and dissemination experiments with degeneration dis¬ 
eases of potatoes. Oliservations in 1923. Joum. Agr. Res. 
30(6): 493-528, 1925. 

A description of symptoms including second generation reaetloiio. 
Also extensive experiments on methods of transmission. 

A potato necrosis resulting from cross-inoculation between ap¬ 
parently healthy potato plants. Science n.s. 62(1616): 671- 
572, 1925. 

The content of this paper ia indicated by the title. The author 
thi nk s that the apparently healthy potatoes may have been eympt om* 
len earrien. 

Potato diseases Potato Assoc. Amer. Proe. 16:293-296, 1928. 

Popular. 








PARTIAL BIBLlOaRAPllY OF VIRUS DISEASES OF PLANTS 


-ft Bonder BoiiMr 

Apical leaf-roll of potato. Phytopathology (Abstract) 19(1): 
82, 83, 1929. 

_, ft Folflom, Donald 

Recent potato vims-diseaae information contributing to the pro¬ 
duction of better seed potatoes. Proc. Ann. Meeting Potato 
Assoc. Amer. 16: 203-226, 1929. (Maine Agric. Expt. Sta. 
BnU. 863:147, 1929.) 

A popnlar diaenaaioii. 

Potato virus diseases. Proc. Ann. Meeting Potato Assoc. Amer. 
16:293-295, 1929. 

A popular diacnssion. 

_ft Raleigh, W[alter] P. 

Resistance of potato to latent mosaic. Phytopatliology (Ab¬ 
stract) 28(1): 32, 1933. 

Beport of remits obtained nitb inoenlatlons of latent moaaie wUeh 
is generally present in a masked form in Green Mountain and otkar 
potato varieties. 

New necrotic virus disease of potatoes. Phytopathology (Ab¬ 
stract) 23(1): 32, 1933. 

Comparisons of this new vims disease with other types. Trans¬ 
ferable to tomato, tobacco and Datura ttramonfwm. 

__ Bonde, Beiner, ft Raleigh, W. P. 

Components of potato mild mosaic Phytopatliolop” (.\bstract) 
24(1): 17, 1934. 

_, Clark, 0. F., Bonde, Reiner, Raleigh, W. P., ft 

Stevenson, F. 3. 

Resistance of potato to mosaic and other virus diseases. Phyto¬ 
pathology 24(2): 116-1.S2, 1934. 

A thorough aceonnt of the authors based on eaperfmental obsana' 
tions on varietal resistaaed! 

Sdniltib O. 

Bntartnng der Magnum bonum-EartoffelT Dent. Landw. Presse 
32:87^-875, 19a5. 

flobwarti, M[arie] B[eatrice] 

Eenige siekten van onbekenden sard bij groenhemesters. (Eng¬ 
lish Summary.) Inst. Plantenziekten. Eorte. Meded. 5^ 19 p-, 
1927. 
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Schwarse^ Carl Aloise 

Relation of the mosaic of the pepper and the filiform leaf of the 
tomato to the mosaic of the tobacco. Phytopathology (Ab¬ 
stract) 4(1): 42, 1914. 

Schweiner, J. 

Over virusziekten bij tabak. (On the virus diseases of tobacco.) 
Verlag Negende Vergadering V.V.P.P. p. 81, 1928. 

Schweizer, 0[eorge] 

Zur Blattrollkrankheil der Kartoffelpflanze. (Leaf-roll disease 
of the potato i)^ant ) Ber. Deiitseh. Bot. (4es. 44(9): 551— 
561, 1926. 

Physiological and chemical studies which show that there was mm 
diastase in diseased than in healthy plants. ^ 

Ein Beitrag zur Atiologie und Thcrapic der Blattrollkrankheit 
hei der kartoffelplanze. (A contribution to the etiology and 
cure of the leaf-roll disease of the potato plant. Phytopath. 
Zeitschr. 2(6): 557-591, 1930. 

An extensive discussion on the etiology studies made by the author, 
giving as a promising eontroll method, the application to the soil 
of a mixture of manganese, lime, cyamide and uranium salts. 

Bchwing, E[dward] A., ft Hartung W[illiaiin] J[ohn] 

Utilization of systematic observations on beet leafhopper {Ett- 
tettix ftwila Baker) and curly leaf of sugar beet. Jounu 
Ecoii. Ent. 16(5): 865-368, 1922. 

Notes on Eulietix fcnclla (Baker) in Northern California. 
Jonm. Econ. Ent. 20:645-646, 1927. 

A record of the overwintering of the insect. 

Experiments on control of Eutettis tcnellus (Baker). Joum. 
Econ. Ent. 27:790-791, 1928. 

A brief paper giving methods and results. 

Stin, Jr., F[ranoi 80 o] 

Sugar-cane mosaic and other grasses. Ins. Expt. Sta. Report of 
the Djv. of Entomology, Puerto Rico, Rpt. 1923-24:114,1924. 

Report of experiments in progress in rdation to mosaic transmiHlflB 
using different aphid species. 

A new mechanical method for artificially transmitting sugar¬ 
cane mosaic. Joum. Dept. Agric. Puerto Rico 14(2): 49-28, 
1980. 
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The author describoB a new method in which he him ▼ery is* 
sect pinB. The spindle of a diseased plant is removed and piaeed fal 
dose contact with the spindle of a healthy plant. The pins are pushed 
through the diseased and into the healthy plant. The author repoiti 
a high percentage of infection. 

Artificial transmission and other studies on sugar-eane mosaic. 
Fourth Cong. Interi't. Soe. Sugai*-Cane Tceliiiologists, Puerto 
Bico, 1932, Bull. 84, 6 p, 1933. 

The author discusses the subject under widely different points of 
view. Some of them towards tlie nature of the virus and others deal* 
ing with its mechanical and insect transmission. Aphia maidia is 
conclusively a carrier of the disease; Sipha flava Forbes is not. 

Selby, A[iigii8tine] D[awson] 

Peach yellovi’s, black rot and San Jose scale. Ohio Expt. Sta. 
Bull. 72:193-220, 1896. 

A brief discussion of symptoms, cause, spread and treatment. 


Investigations of plant disease in the forcing house and garden. 
Ohio Agrie. Expt. Sta. Bull. 73:221-246, 1896. 

Preliminary report on diseases of th« peach. 1.—peach yellows. 
Ohio Agrie. Expt. Sta. Bull. 92:190-199, 1898. 

Beport of committee on vegetable pathology. A peculiar mal¬ 
ady of forced cucumbers. Ohio State Hort. Soc. Ann. Bept. 
1902:109, 1903. 

Popular. Early record. 

Tobacco diseases and tobacco breeding. Ohio Agrie. Expt. Sta. 
Bull. 166:88-94, 1904. 

Describes discuses and reviews work of others. Proves transmiisicni 
by touching diseased and then healthy plants. Gives percentages of 
transmission by this method. Not transmitted*by the seed. 

Mosaic disease of cucumber. Ohio Agrie. Expt. Sta. Bull. 214: 
394, 1910. 

Early record of this disease. The author believes it was due to 
an oxidizing ferment in the loaves. Compares it with tobacco mondo 
and peach yellows. 

Semple, D[Avld] M[e Hardy] 

Mosaic diseases cause heavy losses. Sugar Centr. & Planters’ 
News, Philippines. 4:140, 1923. 

Popular. Estimation of losses. 
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garnuio, F[«lidiimo] B. 

Banana diseaaes in the Philippines. Bureau of Agric. Philip* 
pine Is. Circ. 176, 1925. (Philippine Agric. Rev. 18(4): 578- 
582, 1925.) 

Brief diieiiMion of btmeliy top dlieaae on page 68. 

Sonbart, Elisabeth 

Tiber Keimschadigungen der Erstling durch Virus-Netnekrose. 
D. Kartoffel 7:131-132, 1927. 

Severin, H[eiir 7 ] H[erman] P[aul] 

Investigations of the beet leafhopper Eutettix tenella (Bakerl. 
Joum. Econ. Ent. 12:312-326, 1919. 

The author diaennes the hibernation of the inaeet and the phuits 
from which it carries the cnrl^ top to the beets. OiTes the resnlts of 
experiments with the insect and list of host plants for the Tima, 

The beet leaf-hopper. A report on investigations into its occur¬ 
rence in California. Facts About Sugar 8(7) :130, 131, 134. 
(8): 150, 151. (9): 170, 171, 173. (10): 190, 191. (11^: 

210, 211. (12): 230, 231. (13): 250, 255, 1919 

Minimum incubation periods of causative agent of curly-leaf in 
beet leaf-hopper and sugar-beet. Phytopathology 11(10): 
424r429, 1921. 

Experiment with a dusting machine to control the beet leaf- 
hopper Eulethx tenella (Baker) with nicotine dust. Joum. 
Econ. Ent. 14:405-410, 1921. 

Practical use of curly leaf symptoms. Facts About Sugar 12: 
170-173, 212-214, 217, 1921. 

Popular. 

Minimum incubation period of causative agent of curly leaf in 
beet leaf hopper {Eutettix tenella, Baker) and sugar beet. 
Phytopathology (Abstract) 12:105, 1922. 

Curly-top transmission experiments with beet leaf-hopper. Joum. 
Econ. Ent. 16:182, 1922. 

The author girw eridenee that iaeabatlaa of tlio aettvs ageal Is 
asoeasaiy. He says—*'The miaimnm lacabatlon period of the 
fSKtiro pxfai^>le of enrbr leaf la ^ beet Isafhoppar nsgi d red tom 
hoars at the following tesaperataioBi wanminn 108 * ]*.; miiiiBima 
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94* F. and mean 100* F. and three days in the sugar beet at tbe 
following temperatares: maximum 100* F., Twinimiim 57.7* and mean 
80.8* F.»» 

__ & BasingSTi A. J. 

Facts concerning migration of beet leaf-hopper EiUeUix tenella 
(Baker) in Sacramento Valley of California. Joum. Boon* 
Ent. 16:404-411, 1922. 

This paper is important because the insect is the carrier of the vims 
of the curly top of the sugar beet. 

Pacts concerning natural breeding area of beet leaf-hopper JRfie- 
tettix tenella (Baker) in San Joaquin Valley of California. 
Joum. Econ. Ent. 16:411-420, 1922. 

This paper is important because the insect is the carrier of the 
curly-top of the sugar beet. 

Control of the Leaf-hopper. Pads About Sugar 14:312-318, 
332-333, 1922. 

The author gives suggestions for the control of the insects. 

The life history" of the beet leafhorper. Pacts About Sugar 14: 
92-93, 119-121, 130-131, 152-154, 158, 170-171, 1922. 

Life history. 

Control of the beet leafhopper. Pacts About Sugar 16:184— 
135, 137. 1922. 

The insects were checdced by dusting with nicotine compounds anA 
the amount of curly top reduced. 

_, Hartunff, W[illiain] J[ohn], Bchwinff E[dward], A., 

ft Thomas, W[illiam W.] 

InveRtigations of beet leafhopper Eutettix ifnella (Baker) in 
Salinas Valley of California. Joum. Econ. Ent. 16(6): 479- 
485, 1923. 

Incubation period. California Agrie Ezpt. Sta. Ann. Bept 
1932-28:127, 1923. 

Curly leaf transmission experiments. Phytopathology (Abs- 
tract) 14(2): 123, 1924. 

Curly leaf transmission experiments. Phytopathology 14(2): 
80-98, 1924. 
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A Bmall amount of injections leanlted from putting small drc^ of 
juice on leaves. The disease is carried leaf hoppers. The active 
agent travels about 7 inches in about 80 minutes at a temperatoze of 
103.5 degrees F. 

Causes of fluctuation in number of beet leafhoppers Eutettix 
tenella (Baker) in a natural breeding area of the San Joaquin 
Valley in California. Joum. Bcon. Bnt. 17: 639-645, 1924. 
This paper is important because the insect is the carrier of the 
virus causing the curly top of the sugar beet. 

A natural breeding area of the beet leaf hopper (Eurtettix te- 
neUa, Baker.) in the Sierra Nevada mountains. Journal Bcon. 
But. 18(5): 730-733, 1925. 

Pereentage of eurJy-top infection in beet leafhop])er Eutettix 
tenella (Baker) and winter host plants under field eonditionp. 
Joum. Bcon. Ent. 18(5): 733-737, 1925. 

A record which is of importance in connection with the study of 
the curl^ top of bugiii b<»o<8. 

The 1925 outbreak of the beet leai’hopper EuUtftx tenella 
(Baker) in (^difornia. Jourii. Beon. But. 19: 418-463, 1926. 

Crops naturally infected witli sugar beet curly-top. Science n. s. 
66(1701) : 137-138, 1927. 

This is a brief paper giving a list of crops naturally infected with 
the curly top. 

Notes on curly-top. Facts About Sugar. 22(35): 844, 1927. 

As a result of inoculation experiments the author gives a lengthy 
list of susceptible plants. 

_, & Severin, Harry C[barle8] 

Curly-top of sugar beets in South Dakota. Joum. Bcon. Bnt. 
20(4): 586-588, 1927. 

A report of the occurrence of the disease at this place. The laaeet 
vectors could not be found. 

..I ft Henderson, 0[harles] F. 

Beet leafhopper Eutettix TeneUus (Baker) does not occur in the 
Argentine Republic. Joum. Econ. Ent. 21:542-544, 1928. 

A histoiy of the records and claims. 
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Some host plants of curly-top. Hil^dia 8(13); 339^-392, 1928. 

The authors discuss the fiigfhts of the leaf hoppersi giTU s ympt oBMl 
and yaluable lists of host plants, 

_ft Sweiy, Olive 

Filtration experimonts on curly top of sugar beets. Phyto¬ 
pathology 18(8) : 681-690, 1928. 

The author gives the results of feeding the leafhoppor on filtered 
virus. These insects were able to transmit the disease but the juiee 
became inactive on exposure to air. 

Transmission of tomato yellows, or curly top of the sugar beet 
by Eufvtfix ivnellm (Hakor) llilgardia 3(10); 251-274, 
1928. (Phytopathology 18:709-710, 1928.) 

The author discusses the nature of the injury, symptomatology, life 
history of the iiiHe<*t carrier, inoculation experiments and some eco¬ 
nomic features of the disease. 

Curly to]) symptoms on the sugar beet. California Agrio. Expt. 
Sta. Bull. 466, :ir> p., 1929. 

A very iliorougli and well illustrated ])nj)er on symptoms. 

Yellows disease of celery, lettuce, and other jdanis. transmitted 
by Cicadtila scx}iotai(p (Fall). Tlilgardia 3(18) : 543-582, 

i5i29. 

The disea'^e is transmitted by Cfca^vla /trjmotata (Fall). It is 
identical with uster yellows and with Jettneo yellows. The disease 
also attacks several other plants. 

Additional host plants of curly top. llilgardia 3(20): 595- 
636, 1929. 

The author gives records concerning newly discovered carriers of 
the virus of curly top. 

Carrot and parsley yellows transmitted by -the six-spotted leaf* 
hopper, Cicadtdla sernofata (Pall). Phytopathology 20(11) t 
920-921, 1930. 

Pardej and carrots were successfully reciprocally and cross-inoe- 
ulated. 

Modes of curly top transmission by the beet leaf-hopper, (Eu» 
tettix tenellus (Baker). Higardia 6(8): 253-276, 1931. 

The author gives much valuable data. The disease has been trana- 
mitted by 40 insects in as short a time as 20 miimtes. The author 
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gives tlie results of extensive experimental work on this subjeet Thw 
pereentage of infected plants varied with the time the insects were 
allowed to feed on the plant and the number of insects used. Tha 
author gives tables and an excellent summaiy of the work. 

Transmission of carrot, parsley and parsnip yellows by Ciccfdulla 
divisa. Hilgardia 7(3): 163-179, 1932 

The author gives the i^mptoms, the disease and the results of ex¬ 
periments. The disease was transmitted back and forth among th ese 
three hosts and from the hosts to asters, celery and dock. 

_ & Freitag, Julius H. 

Some properties of the curly-top virus. Hilgardia 8(1): 1-48, 
1933. 

Bosults of studies made by the author in regard to curly-top virus^ 
its propertirs, nature, inac^tivation, physical properties Al other valua¬ 
ble data. 

Field observations on the beet leafhopper Eulettix teneUm 
(Baker) in California. Uilgaria 7:281-350, 1933, 

This paxier gives a large amount of data concerning this insect 
which is the carrier of the curly top of the sugar beet. 

..ft Freitag, Julius H. 

List of ornamental flowering plants naturally infected with 
curly top or yellows diseases in California. U.S.DA. Plant 
Disease Reporter 17(1) :l-2, 1933. 

Shaposhnikov, J. J. 

(Russian beet variety resistant to curly top.) Sovietskii Sak- 
har. 1829:570-571, 1929; (Facts About Sugar (Abstracts) 
26(9): 216, 1930; Rev. Appl. Mycol. 9:425, 1930.) 

The seed of variety P-19, which was produced in CSalifoznia was 
sent to its original homo in Ivanovka, Bussia. The seed from this 
crop was returned to California and grown. It was found to be re¬ 
sistant to curly top but the sugar content was less than the ehecka. 
The loss in sugar content was compensated by the resistance to the 
disease. 

« 

Shapovalov, M[iduMl] 

Effect of environmental conditions on western yellow blight 
of tomatoes. Phytopathology (Abstract) 14(2): 120, 1924. 

The significance of the 1924 outbreak of western yellow tomato 
blight in the United States. Phytopathology (Abstract) 16: 
.50, 1925. 
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High evaporation: a precusor and a concomitant of ‘western 
yeUow bUght. Phytopathology 16:220-278 ; 470-478, 1926. 

A study of the relationship of environmental fhetors to the develop* 
ment of this disease. 

Ecological aspects of a pathological problem (Western yellow 
blight of tomatoes.) Ecology 6:241-259, 1925. 

_, ft Beecher, F. Sidney 

Menace of western yellow tomato blight. Pacific Bural P^ress. 
111:366-371, 1926. 

The A.A.A.S. The Beno meeting of the Pacific diinsion 11 
American Phytopathologieal Society. Pacific Division. Sci¬ 
ence (Abstract) 66:247, 1927. 

Inoculation experiments 'with western yellow tomato blight in 
relation to en-vironmental conditions. Phytopathology (Abs¬ 
tract) 17(10) : 746, 1927. 

Yello-ws, a serious disease of tomatoes. U.S.D.A. Misc. Pub. 
13 : 2-4, 1928. 

A brief review of our knowledge of the subjert. 

_ft Beecher, F. Sidn^ 

The development of tomato yellows under different light con¬ 
ditions. Phytopathology (Abstract) 18(11): 950, 1928. 

Tuber transmission of psyllid yellows in California. Phyto¬ 
pathology (Abstract) 19(12) : 1140, 1929. , 

_, ft Beecher, F. Sidney 

Experiments on the control of tomato yellows. TT.S.D.A. Tech. 
Bull. 189, 1930. 

The 'vime of this disease is^he same as the vims of enrly top of sugar 
beets and is carried by the leafhopper ButeMct teneBus Baker. The 
authors review the subject and give the results of experimental work. 
The difffffiT is redueed b7 shading but dusting and qm^ing for tbs 
eontrol of the insects gave encouraging resnlta. 

A celluloid cell for inoculation of plants with insect vectors. 
Phytopathology 90(8): 681-683, 1930. 

lUnstratinn and desertption of this apparatus is of interest to sta. 
dents of inoculation of plant viruses. 
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__ ft Jones, Heniy A. 

Changes in the composition of the tomato plant accompanying 
different stages of yellows. Plant Physiol. 6(1): 157-165, 
1980. 

The authors report the following ehangee: 

1. —The increase of dry matter and the accumulation of starch and 

sugars appeared to bo constant and should be regarded as a 
condition characteristic of this virus disease. 

2. —Changes in the amount of nitrogen is variable. 

3. —The carbohydrate accumulation in the same plant is progressive. 
Other valuable data is given. 

__ ft Lesley, J[ames] W[yvill] 

Effect of shading on the rate of development of tomato yellows. 
Phytopathology 21(1): 83-87, 1931. 

Shading increases the tolerance of the plant to the virus provided 
that partial protection from beet loafhopper (Eutettix tenella Baker) 
IS afi^orded. If continued after infection a crop is produced and in 
some cases recovciy from the disease occurs. 

The growth rate of tOinato plants affected by yellows. Phyto¬ 
pathology (Abstract) 21(1): 106, 1931. 

Graft transmihsion of curly top in tomatoes (tomato yellows). 
Phytopathology (Abstract) 21(10): 998-999, 1931. 

The dieback form of tomato streak. Phytopathology (Abstract) 
23(11): 928, 1933. 

Sbsw, Harry B[eiTy] 

The curly top of beets. U.S.DA.. Br. Plant. Indus. Bull 181, 
46 p., 1910. 

Deaoribes the aymptoms and gives the nsnlts of experiments to de¬ 
termine the cause. Also discusses the leafhopper Sutettix tanetta 
(Baker) in relation to the disease and to some of its other host plants. 

Shear, 0[onieliu8] L[ott] 

Granberry diseases in Wisconsin. Wisconsin State Cranberry 
Growers’ Assoc. Ann. Bept. 21:17-21, 1908. 

Early record. 


False blossom of the cultivated cranberry. U.S.DA.. BnlL 
444, 1916. 

A general diaenaaioii of the diseaee, ^ eause of whieh was nnknoim 
at that time. 
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Shsar, W[illiain] V. 

How certified seed potatoes will benefit the California potato 
industry. Calif. Dept, of Agric. Monthly Bull. 9(9): 875- 
391. 1920. 

Bhsffldd, FCranoes] M[arion] L[ena], ft Smith, J[olm] H[«iidanoii] 

Intracellular bodies in plant virus diseases. Nature 126(3141): 
200, 1930. 

The authors give the results of their studies on the x-bodies in the 
living epidermal hairs of Svlanum nodiflorum. 

The formation of intracellular incluKions in Solanaceous hosts 
infected with aucuba mosaic of tomato. Ann. Appl. Biol. 
18(4): 471-493, 1931. 

These bodies were fornicHl by inoculating nucuba mosaic into Solanmn 
ntgrwn, 8. nodiflorum, 8. Lyeopersicum, Niootiana tabaoum and Hyos- 
cyamoH nigir. The author describes the formation of these bodies. 

The development of assimilatory tissue in solanaceous hosts 
infected with aucuba mosaic of tomato, Ann. App. Biol. 20 
(1): 57-69, 1933. 

The author describes the development of the chloroplast in Solanwn 
nodiflorum, 8, Lycoperstrum and Niootuma tahaoum and compares 
healthy and diseuRod plants. In plants infected with aucuba mosaic 
certain of the leaf tissues are devoid of plastids and the colls may 
be undilFerentialed. The absence of chlorophyll is brought about by 
the inhibition by the virus of the development of the plastid primordia. 

Virus diseases aud intracellular inclusion in plants. Nature 
181(3305): 325-326, 1933. 

Description of experiments conducted to determine whether reac¬ 
tions in certain 8olanaceac similar to those induced by inoculation 
with aucuba mosaic of tomato could be stimulated by physico-chemical 
means. The plants treated were tomato, Solanum nigrum and B* 
nodiflorum, 

Shepard, E[dward] F[rederick] 8[i8nett] 

Les maladies Mosai'ques des plantes. (Mosaic disease of plants.) 
Bev. Agric. He Maurice 12:332-335, 1923. 

(Summarized report on the position in relation to sugar-cane 
Mosaic in Reunion.) Bev. Agr. de L’lle Maurice 18:59- 
61, 1924. (Bev. Appl. Mycol. 4:313, 1924 Maurice Dept. 
Agric. 8 p. 1924.) 
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Considerations sur la presence de la mosaiqne & la Beonion. 
(Considerations about the presence of nxosaic in Reunion.) 
La Rev. Agric. de L’lle Maurice 19:384-389, 1925. 

Mosaic disease serious in Reunion, Is. South African Sugar 
Joum. 9:97, 99, 101, 1925. 

The author gives a general diaenssio& of moeaie diaeaaes vith ipe- 
cial reference to conditions in Beonion Idand. 

Les “streak disease” des grammes & Maurice, Is. (The “streak 
disease”, of graminae in Mauritius, Is.) Rev. Agr. He Reu¬ 
nion. 11 (3): 352-357, 1925. (Rev. Agric. lie Maurice, 22: 
540-542, 1925.) «« 

Maize chlorosis. Notes on chlorosis of Maize and other grami- 
naceas in Mauritius, Is. Trop. Agric. (Trinidad) 6(11): 330, 
1929. (Rev. Applied Myeol. 9:300, 1930.) 

A chlorosis of maize at first believed to be mosaic is now bdieved 
to be streak. 

Mycological Division, Maurice Is. Dept. Agric. An. Rpt. 1928: 
8-11, 1931. 

streak on maize and mosaic PhysoNs pvrwiiama, cncurbita and Brat- 
area ainentia is reported. 

Diseases of sugar cane in Mauritius. Mauritius Dept. Agric. 
Bull. 41, Qen. Ser. 27 p., 1931. 

A popular pnbUcation on diseasoe of sugar cane, containing some 
data on mosaic. 

flhavdMiiko, L 8. 

(Report on the mosaic-disease of the sugar beet at the phyto- 
pathological section of the kharkov Regional Agricultural 
Experiment Station for 1928-29.) In V. P. Muraviov. Mo- 
zaichnye Bolezni Sakhamoi Svddy (Mosaic diseases of sugar 
beet IQev, S.S.U. Soiuzsakhara p. 67-98,1930. (English Abs¬ 
tract p. 97-98.) 

Continuation of Proida’s work, during 192S-B9. Studies on tiana- 
misdon were undertaken. It was found that mosaic produces LI pcs 
cent decrease in sugar content of the beet as maximem and 0.75 per 
cent as average and 12.9 per cent on beet seed output. No variety 
proves to be immune. It was found that the d ist ance from the 
source of infeetiom is a factor as wdl as surface rdief. wind dlreettoB 
and vdodty. 
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Shevdhenko, L. M. 

(The developmeiit of mosaic on the sugar beet in relation to 
the date of sowing.) In V. P. Muraviov, Mo;saichnye. 
Boloezni Sakhamoi Svekly (Mosaic diseases of sugar beet) 
Kiev. S.S.U. Soiuzsakhara p. 167-176, 1930. (English Abs¬ 
tract p. 175-176.) 

Comparable data of 1927 and 1028 sugar-beet crops. The seeond 
year crop showed decidedly more infection than the prerioue year. 

Shevchenko, V. L 

(Injury which the mosaic produces on the sugar beet.) In V, P. 
Muraviov., Mozaichnye Bolezni Sakhamoi Svekly (Mosaic 
diseases of sugar beet). Kiev, S.S.U. Soiuzsakhara p. 161- 
166, 1930. (English abstract p. 166.) 

The author states, based on his observations during 1928 that no 
injury due to mosaic was recorded on beets. Weight of beets and 
sugar yields were observed and recorded on diseased plants, as well 
as seed produced. 

Shixreff, John 

On the curl disorder in potato. Caledonian Uort. Soc. Memoin 
1:60-64, 1914. 


Sieff, r. L. 

Die Mosaik-kraiikheit der Gurken. (The mosaic disease of on* 
cumber.) Gartner Borse 10:363, 1928. 

Si«ger, E. 

Ein Bcitrag zur Erforschong der Kartoffelblattrollkrankheit. 
(A contribution to the investigations of potato leaf roll dis¬ 
ease.) Zeitschr. Spiritusind. 31:415, 1908. 

Siemassko, Wincenty 

Choroby drzew i krze'w'6w owoooroych (Diseases of fruit trees 
and brush fruit.) Bibluoteka Oytawsja No. 6. Pulaway, 81, 
p. 3, 1930. 

Supplement to dieeasestof cultivated plants, gives brief aeooimts of 
over 70 virus diseases occurring in Poland. 

SSbersdfaniidt, K[arl] 

Der TBinflniM der Mosaikkrankheit auf den Nikotingenhalt der 
Tabakpflanze. (The influence of the mosaic disease on the 
nicotine content of the tobacco plant.) Ber. Deutech. Bot 

Gesellsch 48(1): 122-129, 1930. 

The vrriter gives details of his experiments to determine the rdattve 
iiinnHiit contente of healthy and mosaie-diseased tohneeoj d i sense d - 
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plant leaves showed a higher nicotine content. He inggests that it 
is due to assimilation of albumen and the formation of nitrate and 
formaldehyde. 

Studies zuin Nachweis von Antikorpern in Pflanzen n. Teil 
B. (Beitrage zur PYage der Besistenz und Immimitat von 
Pflanzen gegenubef dem in flzierenden Agens der Virus- 
krankheiten.) C, Studies in the detection of antibodies in 
plants. II Part B. (Contributions to the problem of resistance 
and immunity in plants in relation to the infective principle 
of the virus diseases.) Beitr. Biol, der Pflanzen, 20(2); 10&- 
178, 1932. 

A very extensive and comprehensive account of the author’s studies 
on the occurrence of antibodies in tobacco plants eonferrii^ immunily 
from mosaic. 

Binunonda, J[olm] H[oward] 

Spottod wilt of tomatoes. Queensland Agric. Joum. 28:28, 
1927. 


Bunchy top disease of bananas in Queensland. Queensland 
Agric. Journ. 30(4): 488-442, 1928. (Trop. Agric. (Ceylon) 
72(3):152-ir)4, 1929.) 

Bunchy toj) of the banana and its control. Queensland Agric. 
Joum. 41(8): 241-244, 1934. 

Brief article dewribing the dieease, giving points concerning the 
nature and spread of it, and methods of control. 

Bimonetto, M[oi848] 

Plan de investigacionea urgentes sobre las cauaaa concomitan- 
tes de la plaga inosaico en la cana de azdcar. (Plan of 
urgent investigations about the symptomatic causes of the 
sugar cane mosaic disease.) Rev. Agric. Com. y Trab. Cuba 8 
(9): 351, 1920. 

Nuevas orientaciones en sanidad vegetal. (New orientations 
about vegetable sanitation.) Rev. Agric. Com. y Trab. Cuba 
8(9): 849-356, 1920. 


Bas Rayas Amarillas en la Cana de Azdcar. (Yellow stripes 
ol Sugar Cane.) Cuba Azucarera. Sept. 15, p. 14, 1920. 



PARTIAL BXBLIOORAPHY OP VIRUS DISEASES OP PLANTS 


848 


La enfermedad de las rayas amarillas en la cafia: Su impor- 
(tancia y extension en Cuba. (The yellow-stripe disease in 
Cane: Its importance and extension in Cuba.) Oflcina de 
Sanidad Veg., Sec. Agric. Com. y F&brica de Cuba. Bol. 
8, 63 p., 1921. 

The author gives a general discussion with recommendatioiiB for 
control. 

La enfermedad de las rayas aiiiarillas en la cana de azdcar. 

B^plica al Dr. S. C. Bruner. (The yellow stripe disease of 
sugar cane. Reply to Dr. 8. C. Bruner.) Rev. Agric. Com. 
y Trab. Cuba 6(4): 11-13, 44-48, 1922. (Sugar 24: 641-642, 
1922.) 

Controversia]. A reply to Dr. 8. C. Bruner. 

Como se debe determinar con buena aproximacion el porcen- 
taje de canas euferuias en un Canaveral infectado con el 
mosaico. (How to determine approximately the percentage 
of diseased canes in a cane field ir^fested with the mosaic.) 
Rev. Agric. (^om. y Trab. Cuba 6(3): 26-27, 1922. 

Simpson, J. 

The potato curl. Card. Chron. N.S. 4:143, 1875. 

Historical value. 

Sirotiita, M. (Mme.) 

(Cytological studies of sngai* beet mosaic.) Sugar lud. Scient. 
Notes Kieff, Grey ser. 0(24): 195-216, 1932. (With English 
summary.) 

A rather extensive account of the uuthoi’s observations from her 

studies on the subjcc't. 

Skeete^ C. 0. 

Sugar cauc mosaic discasciA Barbados Dept. Agnc. Ann. Rpt< 
1027-28:1&-16, 1928. 

A brief report 

Skinnar, J[o8hiia] J[ohn], A Demaree, J[iian] B[r 0 wer] 

Relation of soil conditions and orchard management to the 
rosette of pecan trees. TI.S.D.A. Bull. 1878, 16 p., 1926. 

The increase of organic matter in the soil causes an increase in 
growth and yi^ld. 
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Bkoiio, Vpadimir] 

Bolestibilja ne faknltetskom dobra “Maksomir” (Plant diseases 
at the UniTersity Farm “Maksimir”.) Bapp. Ann. Uiut. 
de Zagreb 1829 :723-746, 1930. 

Bean and potato mosaic. 

Blosson, Edwin ECmeiry] 

Starting a new disease of the class called mosaie disease. Sci. 
Monthly 20:331-333, 1925. (lit. Digest 85:24, 1925.) 

Popular. 

Small, WCilliam] 

Bunchy-top disease of plantains in Ceylon. Trop. Agrie. 
(Ceylon) 71 (5): 141-147, 1928. 

The author donbta that thia diaeaie is due to a Time. He lays 
that there ie some evidence that it is caused by a fungus BMsOotoaia 
Batatiodla. 

Smith, A. C. 

Virginia mountain grown seed potato demonstrations (Mosaic). 
Proc. Amer. Soc. Ilort. Sci. p. 168-173, 1925. 

Smith, A. J. M. 

Bitter pit in Apples. A review of the problem. Dept. Sci. ft 
Indus. Res. Food Invest. Bd. Special Ept. 28, 24 p., 1926. 
Brief description of the characteristic symptoms, a cvitiesl review 
in some details of the theories on this disease, he admits the di s e^ i pa 
to be functional and not parasitic. This paper was written before 
the cause uvas known. 

Smitti, 0[harle8] E[gBn] 

Report on peach yellows. U.S.D.A. Comm. p. 393-398, 1889. 

Notes on tlie Michigan diseases known as “little peach”. 
Fennville Herald (Michigan) Oct. 15, 1898. 

Transmission of cowpea mosaic by the bean leafbeetle. Science. 
60(1551):268,1924. 

Evidence indicates that the cowpea mosaie may be carried by the 
bean leaf-beetle Ccraioma trifwroata Forst. 

Smith, Erwin FCrink] 

Peach yellow. A preliminary report. U.S.D.A. Div. of Bot. 
BnU. 9, 254 p. 1888. 

A very extensive pubUeation giving the history of the dlssnas^ geo¬ 
graphical distribntion, charaeteristies, losses, relationahips to otiwtt 
and soils, methods of traasmissioa higislitloii. 
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Additional evidence of peach yellows and peach rosette* 
U.S.D.A. Div. Veg. Path. Bull. 1, 65 p., 1891. 

Describes these two diseases and gives the xesults of extensive «x- 
periments. 

The chemistry of peach yellow I & II. Proc. Ouner Pomol. 
Soc. 1889, 1891. 

The i>eaoh rosette. Joum. Mycol. 6(4): 143-148, 1891. 

The disease is described. The author states that the beetles Scolnitni 
regvioaua does not transmit the disease. He also states that he ob¬ 
served the disease in cultivated plums and hard-shell almonds. 

Peach yellows. Proc. Penninsular Hort. Soe. Jan. 22, 1891. 

Experiments with fertilizer for the prevention and cure of 
Peach Yellows. U.S.D.A. Div. of Veg. Path. BuU. 187 
p. 1893. 

Additional notes on peach rosette. Joum. Mycology 7:226- 
232, 1893. 

Additional data to that given in bulletin 1, Div. Veg. Pathology, U. 
S. Dept. Agrie. p. 189. The disease was transmitted by budding. No 
organism has been found. 

Peach yellows and peach ro&elte. U.S.D.A. Farmers’ Bull. 17, 
20 p., 1894. 

A popular discussion of the subject. 

Notes on the Michigan disease known as ‘ little peach,” an 
address before the Saugatuck and Ganges pomological So¬ 
ciety. 12 p. Reprinted from Fenville (Mich.) Herald, Oct. 
15, 1898. 

Popular. 

Communicability of peach yellows and little peaches. U.SJDA. 
Div of Veg. Path. 1:45-58, 1901. 

The sereh disease of sugar cane. Bacteria in Relation to Plant 
Diseases 8:72-80, 1914. 

The author treats the disease from the standpoliit of baeleckiDgy. 
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Smith, r. E. V. 

Beport of the Qovenunent Microbiologist. Ann. Bpt. Dept, of 
Agrie. Jamaica 1927:18, 19, 1928. (Bev. Appl. Mycol. 7: 
492, 1928.) 

Smith, F[aniiy] F[em} 

Some cytological and physiological studies of mosaic diseases, 
and loaf variations. Ann. Missouri Bot. Qard. 13(4): 425- 
484, 1926. 

The author reviews the literature, gives the results of ezperimeiitiR 
with light, the effects of chemicals on the inclusions, histological stud¬ 
ies and variations in other plants. 

Smith, Floyd, T[raxikiiig] 

The relation of inHects to the tranKmission of raBjjJperry leaf 
curl. Journ. Eeon. Ent. 18(3): 509-513, 1925. 

The author reports the Aphis ruhiphila as the carrier of ra^pbeny 
loaf curl. 

Smith, J[ohn] Henderson 

Recent work on viruH diseaseH in plants. Proc. Roy. Soc. Med. 
20:11-18, 1927. (Rev. Appl. Mycol. (Abstract) 6: 501,1927.) 

Experiments with a mosaic disease of tomato. Ann. Appl. BioL 
16(2): 155-167, 1928. 

A de8cri])tion and properties of a disease which is probably the* 
same as Johnson’s tobacco virus 6. 


The transmission of potato mosaic to tomato. Ann. Appl. BioL 
16(4): 517-4528, 1928. 

This paper gives the lesults of transmission by mutilation of tlie’ 
foliage. 


Virus diseases in plants. Translocation within the plant. IL 
The amoeboid intracellular inclusions. Biol. Rev. & BioL 
Proc. Cambridge Phil. Soc. 6(2); 159-170, 1930. 

The author states that we have little knowledge as to the meehanlflal. 
routes for the spread of the virus. It probably travels from eell to 
eell and into the water stream but mainly by the phloem. The author 
gives a full description of the z-bodies whieh he believes are leaa 
tion product of the cell to the virus irritant.” 


Intracellular inclusion in mosaic of Solanum nodiflorum. 
Appl. Biol. 17(2): 21^-222, 1980. 



PARTIAL BIBUOGRAPHY OF VIRUS DISEASES OF PLANTS 


847 


The author gives the results of inoeulating Solanwn, nodi/forism 
with the virus of yellow (aucuba) mosaic of tomato. Two types of 
bodies were studied in the living cells, cristalline spikes amoeboid 
bodies. The latter corresponds to the z*bodies described by many 
students. The author describes them in detail and says no evidenee 
in these investigations proves them to be organisms. 


The differentiation and claHsification of plant viruses. Bpt. 
Proc. 5th, Inter. Bot. Ooiigr. Cambridge p. 373-374, 1930. 


Virus diseases of plants. In: System of Baet. i. B^lat. Medic. 
London, Vol. 7:42-53, 1930. 

A brief review of this subject. 


BothaniHted Bxperirneut Station Report for 1931:1-199, 1932. 

Studies on certain particles found associated with virus diseases. 

Some aspeetH of vinia cliseaHeH in jilaiitK. Empire Jouru. Expt. 

Agric. 1(3): 206-214, 1933. 

A critical review of our present knowledge of this group of dis¬ 
eases. Tn conclusion he states: Although much yet remains to be 
done both from fundamental and ])nicticol aspects, the virus problem 
is far from being a hopeless tangle.^’ 


Streak in tomatoes aseptieally grown. Ann. Appl. Biol. 20 
(1): 117-122, 1933. 

Two types of bJicteria are found in tomato and tobacco plants with 
streak disease. Experimental work does not show any relationship to 
the disease. 

Bmithi Kenneth M[anley] 

Mosaic disease of plants. Nature 110:668, 1922. 

A record of the finding of intra-cellular bodies in tissue of potato 
plants. 


Some peculiar pathological conditions in the leaves of potatoes 
affected with mosaic diseases. Rept. Int. Conf. Phjrtopath. 
& Boon. Ent. Holland, p. 30. H. Veenman & Sons. Wagen- 
ingen, 1923. 

Thii paper gives the resnlts of qrtologieal stndieB on vneoolate 
i«M»a. and nucleolar extendons in oells from eUorotte ateaa. 
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On a curious effect of mosaic disease upon the cells of the 
potato leaf. Ann. Bot. 88(150): 385--338, 1924. 

A record of omoeba-like bodies cIomIj associated with the nuclei. 

A comparative study of the feeding methods of certain Hemip- 
tera and the resulting effect on the plant tissue, with special 
reference to the potato plant. Ann. Appl. Biol. 13(1) :109- 
138, 1926. 

A very interesting discussion, is included, of the relations of the 
facts elucidated in the study to the question of the transmission of 
the virus diseases of the potato by sucking insects. 

Observations on some insect carriers of potato Qrus diseases. 
Mem. & Proc. Manchester Lit. & Philos. Soc. Abstract) 71: 
9-10, 1927. 


Observations on the insect carriers of mosaic disease of the 
potato. Ann. Appl. Biol. 14(1): 113-131, 1927. 

A record of preliminary experiments with insect vectors and a list 
of insects that gave positive results. 

A study of the feeding methods of certain sucking insects in 
relation to the spread of virus diseases of the potato by such 
insects. Mem. & Proc. Manchester Lit. & Philos. Soc. (Abs¬ 
tract) 70:11-12, 1927. 

Insects and potato virus diseases. Nature. 121(3058): 904, 
1928. 

The author passes the virus from a mosaic potato through tobacco 
and back to potato and produced intensified symptoms. The original 
virus could not be transmitted by Mysrua perHcae but modified virus 
was transmitted. 

Insects in relation to potato virus diseases. Joum. Min. Agric. 
87(3): 302-344, 1929. 

Studies on potato virus diseases. 4 Further experiments with 
potato mosaic. Ann. Appl. Biol. 16(1): 1-13, 1929. 

Positive proof of the transmission of potato mosaic by Myaua per* 
fieoe. When potato mosaic vims was inoculated into healthy tobacco 
it produced ling qnit It is difleolt for Jf. penieae to transmit the 
vims baA to potato. 
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Studies on potato diseases. 5—Insect transmission of potato 
leaf roll. Ann. Appl. Biol. 16(2): 209^-229, 1929. 

This ia an extension of preylous studies of this same subject. 

Studies on potato virus diseases. 6—^Further experiments with 
the virus of a potato mosaic upon the tobacco plant. Ann. 
Appl. Biol. 16(3) : 382-399, 1929. (Kev. Appl. Mycol. 9(2) : 
124, 133, 1930.) 

An interesting report on eross-inoenlation of tobacco with potato 
mosaic, resulting in four types of ring spot. 

Studies on potato virus diseases. 7—Some experiments with 
the virus of a potato crinkle with notes on interveinal mosaic. 
Ann. Appl. Biol. 17 (2): 223-240, 1930. 

This paper contains records of the author’s experimental work on 
transmission of several vims diseases of potato. 

Insects in relation to potato virus disease. Joum. Min. Agr. 
(Gt. Britain) 87(3): 224r-232, 1930. 

Popular. 

Transmission of potato leafroll. Nature (London) 126(3168) 
96, 1930. 

On the composite nature of certain potato virus diseases of the 
mosaic group as revealed by the use of plant indicators, and 
selective methods of transmission. Proc. Boy. Soc. Bot. ;0B 
(762): 251-267, 1931. 

The author describes the technique for the isolation of two Tirusen^ 
X and Y, from a qnnptomless streak carrying potato. Y is liable to 
fluctuation in virulence, X varies and causes several symptoms. The 
author believes that the different symptoms of various mosaic diseases 
are caused by strain of X rather than by differcint viruses. 

Virus diseases of potatoes. Second Int. Cong. Path. Fac. 116d. 
Univ. Paris 2, 1931. 

Thrips tabaci Lind, as a vector of plant virus disease. Nature 
127(3214): 852-853, 1931. 

B^rts that this insect ean transmit the virus of zing-qK>t to 5ols- 
fHMS Captieagtnm, Dahira and tobacco. Also the q^otted wilt of 
tomato and a vims disease of Dahlia. 
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Studies on potato virus diseases. 8—On a ring-spot virus af¬ 
fecting Solanaceous plants. Ann. Appl. Biol. 18(1): 1-15, 
1931. 

Bing spot diBOSBe of the viruB type of Scilanvm capsieaairum is flrut 
reported from the Britidi Isle. Extensive diBeussion of Bolanace 
onB viruB diseaBe follows. 


Studies on potato virus diseases. 9—Some further experiments 
on insect transmission of potato leaf-roll. Ann. Appl. Biol. 
18(2): 141-158, 1931. 

Continuation of previous works by the author. 

Composite nature of certain potato viruses of th^mosaic group. 
Nature 127(3210): 702, 1931. 

Natural and artificial mannors of inoculation ore discusBed in re¬ 
gard to reaction on the plant to different types of mosaic. 

Virus diseases of plants and their relationship with insect 
vectors Biol. Rev. and Biol. Proc. Cambridge Phil. Soe. 6 
(3): 302-344, 1931. 

A review of the subject with about 250 references in the bibliog¬ 
raphy. All known plant viruses arc listed according to host plants 
and inscH't carrier given where known. 

Filtration of plant viruses. Nature. 130(3276): 243, 1932. 

Beports results similar to those curried on by MacClement and Hen¬ 
derson Hniith. (Nature 130: 129, 1932.) 

Studies on plant virus diseases XT. Further experiments with a 
ring-spot virus: its identification with spotted wilt of tomato. 
Ann. Appl. Biol. 19(3): 305-330, 1932. 

A study of the English ring spot which is transmitted by Thrips 
tahacL This diseabc which was first described from Solanwn eapsi- 
castrum appears to be the same as the spotted wilt of Australia. It 
attacks a number of plants. 

The present status of plant virus research. Biol. Rev. 8(2): 136- 
179, 1933. 

A very excellent review of our knowledge up to this time. 

Spotted wilt: An important virus disease of the tomato. Joum. 
Min. Agric. 89(12): 1097-1103, 1933. 

Popular description and dioeuBsion^of the disease which is widely 
q»read in England. 
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Beeent advances in the study of plant viruses. London, 428 p., 
1933. 

A book containing much valuable data. 

Some virus diseases of the potato and other farm crops. Scot¬ 
tish Joum. Agric. 16(4): 446-456, 1933. 

The author gives a comprehensive definition of a vims and a gen¬ 
eral review of present knowledge on the vims diseases of potatoes and 
other crops and their transmission by inserts. 

Sndih, L[or8n] B[arlett] 

Spinach blight and its transmiHHion by insects. Virginia State 
Ent. and Plant Path. Rpt. 11(1916-17): 40-50, 1918. (Phyto¬ 
pathology (Abstract) 8(1): 14, 1918.) 

A review of the paper by MrClintork and Smith (1918). 

The life history and biology of the pink and green aphid (Ma- 
crosiphvm sulmifoUi, Ashmead.) Virginia Track Expt. Sta 
Bull. 27:27-79, 1919. 

Potato spraying exi»eriments on the control of the pink and green 
aphid {Macro^phum solanifoHi, Ashmead.) Virginia Truck 
Expt. Sta. Bull. 29, pt. 1, p. 101-118, 1919. 

Breeding mosaics resistant spinach and notes on malnutrition. 
Virginia Truck Expt. Sta. Bull. 31-32:137-160, 1920. 

Smith, B[alph] E[lliott] 

Growing Ohina asters. Massachusetts Hatch Expt. Sta. Coll. 
Agric. Bull. 79, 26 p., 1902. 

The author gave twelve pages to this di8eaa(>s long before the cause 
was known. 

Beet-blight investigations. California Agr. Expt. Sta. Bull. 184: 
240-241, 1908. 

_, ft Smith E[lisabeth] H[ight] 

California plant diseases. Calif. Agric. Expt. Sta. Bull 218: 
1039-1193, 1911. 

The investigation of “Physiological” plant diseases. Phyto¬ 
pathology 6(1): 83-93, 1915. 

This ia a general paper which inrludea a brief diseoMiim of vinu 




'862 THB JODBMAL OB' ACBIOOl/FUBB OF THIS ONIYBEBSITT OF P. B. 

__ ft Boncqwt, P[iAiT»] A[iigiiBtd] 

New light on curly top of Ihe augar beet. Phytopathology 5(2) ; 
108-107, 1916. 

-- ft- 

Connection of a bacterial organism with curly leaf of the sugar 
beet. Phytopathology 6(6): 335-342, 1915. 

The authors corroborate the findings eoneeming the rdatioa of 
JSutatttx tfneUa to this disease, give a brief disenssion of the histology 
of the diseased plants and of a bacterium found in them. 


The beet leafhopper and curly-leaf disease that it transmits. 
Phytopathology 8(4): 168, 1918. 

A complementary statement concerning Dr. E. D. Bsfl’s BulletiB 
1S6 of Utah Agrie. Expt. Sta., 1917, “The beet leafhopper and tho 
CSurly-leaf Disease that it Transmita" 

Smith, Roger C., ft Barker, H[eiiry] D. 

Observations on the ''yellow disease of beans and related plants 
in Haiti.” Joum. Econ. Ent. 23(5): 843-847, 1930. 

The disoaso is either caused by a virus which is transmitted by a 
leafhopper (Empoasea sp.) or caused by the insect. It is not trsno 
mitted in the seeds. 

Sn^fih, E[ugene] Graywood 

Entomological Work. (The yellow stripe disease of sugar cane.) 
Report of the Com. of Agric. & Labor of Puerto Rico. From 
Report of the Governor 1919:685-713, 1919. 


Insects and mottling diseases. Joum. Dept. Agric. of Puerto 
Rico, 3(4): 83-116, 1919. (Rev. Appl. Ent. Ser. A. 8:48% 
1919.) 

Gives a record of experiments conducted in an effort to detendw 
the insect carriers of the disease. The results mre negativn. 


list of the insects and mite pests of sugar cane in Puerto Bieou 
Joum. Dept. Agric. Puerto Rico. 8:135-150, 1919. 

A paper prepared during the author’s studies on insect traaonlsrisB 
of the sugar-cane mosaic. 


Report Division of Entomology. Ins. Expt. Sta. Puerto itiw* 
Ann. Rpt. 1919-20:83-89, 1920. 
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SmU, K[arl] 

Panaschierung an Kartaffelblattem. (Variegations of potato 
leaves.) Nachrichtenbl. Deutsch. Pflanzenschntzd. 8:77,1928. 

Bnydar, William 0. 

Pod deformation of mosaic-infected peas. Phytopathology 84 
(1): 78-80, 1934. 

Beview of Lindfora’s report made on a pea-dieease in 1928 (TT. 8. 
D. A Br. Plant Indus. Suppl. 67, 1989.) Biaenssion of his observa¬ 
tions. 

Sdkal, N. 

Nouvelles recherches sur le virus filtrant de la pomme dc terrc. 
(New researches on potato filterable virus.) Comptes Bendus 
Soe. Biol. 103:955-956, 1930. 

SoUewijn, G. 

Report over de serehziekte in het Cheribousche suikerriet. 
Indische Opmerkcr Maart 13, 1884. 

Solovieiva, Slme N. V. 

(Observations on potato diseases in the Terek district in 1927- 
1928.) Bull. North Caucasian Plant. Prot. Stet Rostoff on 
Don. 6-7:85-94, 1930. 

Potato degeneration diseases, chiefly leaf roll is reported from that 
district. 

Soltwedd, F. 

De serehziekte. Meded. Proefst. Midden-Java, Samarang, 1889. 

Soranar, Paul C[arl Moriti] 

(Note at the end of some papers on a disease of sugar cane.) 
Zeitschr. f. Pflanzenkrankheiten 1(6): 360, 1891. 


Die Augabliehe Kartaffel-epidemic genennt die Blattrollkrank- 
heit International Phyt^athologischer Dlenst. 1:33- 59,1908. 

Die neueren Untersuehungen von Quanjer uber die Ursaehe der 
Sorauer’sche Standpunht. Zeitschrift fur PAanzenkranheiten, 
Bd. 28(4):244r-253, 1913. 


Die Mosaikkrankheit des tabaka. (Mosaic disease of tobacco.) 
Handbudi der Pflanzenkrankheiten, 1:678-683, 1909. 
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Soriano, 8. 

El “corcovo” y el “polvillo” del tabaco en la Bepdblica At- 
^ntina. (The “hunchback” and the “powdery” of tobacco 
in the Argentine Republic.) Argentina Rev. Fac. Agron. & 
Vet. 7(2): 371-392, 1931. 

Account of these two diseases of oceunence In the Argentine Be- 
public. The two diseases are fully described and the author con¬ 
cludes that “coreoTo’’ and **polvillo’ are varying manifestations of 
a single disease of the virus group. Both are decidedly infections. 

Notan sobre algunas enfermedades de los vegetalcs producidoa 
por “virus” en la Republica Argentina. (Notes on some 
vegetables diseases caused by “virus” in the Argentine 
Republic.) Physis, Buenos Aires 11 (38): 87-98|i 1932. 

Somay, P. de 

Mosaie in imported eanes. Rev. Agrieole Maurice. 1928 :V2, 
1928. 

The author Hu^^ents that the virus may jireseiit in api>arently im¬ 
mune eaueb. A brief |)a]ier 8Uf;(^>stingf mosaic may be dormant in 
eanes. 

Sorokin, Helen [Petrovna] 

The destruction of the chloroplasts in tomato inosaic J’liyto- 
pathology (Abstract) 16(1): 66-67, 1926. 

Phenomena associated with the destruction of the chloroplasts in 

tomato mosaic. Ph.vtopathology 17(6): 363-:}70, 1927. 

Southwell, H. 

Vims diseases of potatoes and the raising of seed potatoes in 
the Irish Free State. Joum. Minis. Agric. 34(1): 19-25, 1927. 

Popular account of tho subject. Brief review of the work done bj 
research workers, description of the disease, nature and the prodnetion 
of healthy seed are discussed. 

Spaeth, 0. P., ft Erayhill, Henry B[ri8t] 

A bio-chemical study of the false-blossom disease of the cranberry. 
Joum. Agric. Res. 84:35-48, 1927. 

Diseased plants are hif^her in reducing sugar, sucrose, staroh, add- 
hydrolysable substances and dry matter, than healthy plants. Th^ 
are lower in moisture. No difference in nitrogen content. 

Slpeen^ A[lden] T[me] 

Tdlow-stripe disease. Hawaiian Planters’ Record 10(4): 381- 
‘ 882,1914. 
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Spieokermaim, A[lbert] 

Beitrage zur Kcnntnis der Bakterienring-und Blattrollkrankheit 
der Kartoffelpflanze. Jahreabericht, Vercininguug fur Ange* 
wandte Botanik, Jaarhg. 8, 1910, p. 1-19, 173-177, 1911. 

Untersuchungen fiber die Kartoffelpflanze iind ihre Krankheiten. 
In Gemeinaehaft mil P. Kotthoff. Landwirtachaftliehe. Jahr- 
bfiche, 63:659-732, 1914. 

Die Beurteiluug der mosaikrankheit bet der Auerkennung. 
Die Kartoffeln 2:111-113, 1922. 

Popular. 

Spisar, K[arl] 

Einiger fiber die eurly-leaf Krauklieit der Ziiekerriibe. Ztschr. 
Zuckerindus. Bolimen, 34:345-349, 1910. 

Sprecher, A[ndrea8] 

Reeberebeh uiyeroeopiques siir lea sues vegetaiix. (Microscopical 
researebes about the vegetable saps.) (Mosaic diseases and 
variegations.) Rev. (}eii. Bot 33‘6-J13, 1921. 

Sreenivasaya, M., & Sastri, B. N. 

Contributions of the study of spike-disease of Sandal (Sanialutn 
Album Linn.) I. Diastatie activity ol the leaves. .Journ. In¬ 
dian Tnst. Sei. 11A(3) :2;}-29, 1928. 

_& Gopalaswaini Naidu, O. 

Contribution to the study of spike disease of Sandal {Hantalum 
album Linn.) Part V, Transmission of spike by budding. 
Joum. Indian Inst. Sci. 11 A (19): 244-247, 1928. 

This was transmitted by budding and showed symptoms in 131 days. 

_A Sastri, B. N. 

Contributions to the study of spike disease of Sandal (Santalum 
album Linn.) Part ^JI. Chemical cdmposition of tissue 
fluid from the leaf. Joum. Indian Tnst. Sci. 12 A (17) :239- 
244, 1929. (Rev. Appl. Mycol. 0(5) :277, 1930.) 

Diseased plants contain less ash and calcium and more nitrogoii 
maltose and reducing sugar than healthy trees. 

Contribution to the study of spike disease of Sandal (Sanialum 
album Linn.) Part IX. Chemical composition of tissue from 
the stem. Joum. Indian Inst. Sci. 12 A 17:245-250, 1929. 
(Rev. Appl. Mycol. 9(5): 277,1980.) 
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DiaeaMd plants contain moie nitrogen, pho^bonu and ealeinm than 
lioalthy plants. 

Gontribntion to the study of qpike-disease of sandal {Santahm 
aXbum Linn.) Part XI. New method of disease transmission 
and their significance. Jonm. Ind. Inst. Sci. 13 A (10): 113- 
117,1930. 

A report of experimental vork in grafting and leaf infection. 

Ocurrence of manitol in spike disease of sandal {Santalvan alium 
Linn.) Nature 126(3177); 438, 1930. 

Manitol appears to lie one of the metabolie prodnets of the eiriiSL 

Masking of spike-disease sympfoms in (Smtdlutn aijbvfn Linn.; 
Nature 126(3190); 957, 1930. 

The author bdieves that masking of the symptoms is influenced by 
iutenso sunshine and temperature. 

-- A Bangaswami, S. 

Contribution to the study of spike-disease of sandal (Santalutn. 
album Linn.) Part XII. Ecology of sandal. Jonm. Indian 
Inst. Sci. 14 A (5): 59-65, 1931. 

A survey vas made to determine the relation of sandal-wood hosts 
to the spike disease. There is some evidence that sandal spike on cer¬ 
tain hosts is more susceptible on other hosts. 

Btahel, Qerold 

De Zeefvatensiekte (phloemnecrose) van de Liberikoffie in Suri¬ 
name. (Phloem necrosis of Liberian coffee in Suriname.) Me- 
ded. Dept. Landb. Suriname, Bui. 12, 2 p. 1917. 

The author proposes the name phloem-neerosis due to fea¬ 

tures resembling leaf roll of potato and serdi of sugar wme. 

Phloem necrosis of Ldberia coffee in Suriname. Dept. Landb. 
Suriname Bull. 40, 31 p., 1920. 

-, A Bunsli, H. 

Nieuwe onderzoekingen over de zeefvatenziekte (phoemnecrose) 
van den KoflS in Suriname. (New researches about phloem- 
necrosis of coffee in Suriname.) Ihdiache Mereunr 08(42) * 
91»-821, 1930. 

Phloem-neerosis attadcs all species of eoffee ((7. oraMeo^ 0. rehncto) 
in Bnrinam and is the most serlons ivt The living sleva tSbss 
eontains a Pkjftommm tp. whidt is simfiar to P. DoriM, but — 
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Znr kenntnis dessiebrohrenkrankheit (Phloemneorosis) des karfa« 
batimes in Surinam. I. Mikrospische untersuchungen und in- 
fektionsversnche. (Contribution to the knowledge of the sie\e- 
tube diseases (phloem necrosis) of the coffee tree in Surinam. 
I. Microscopic investigations and inoculation experiments.) 
Phytopath. Zeitschr. 4(1): 65-82, 1931. 

The most serious diseases of liberiazi coffee in Surinain. Not known 
in any other country. An organism has been found in the sieve tubes 
which is described as Phytomonaa leptovaaorwn. 

Zur kenntnis der siebrohrenkrankheit (Phloemnekrose) des kaf- 
feebaumes in Surinam. II. (Contribution to the knowledge oP 
the sieve-tube disease (phloem necrosis) of the coffee tree in 
Surinam. II.) Phytopath. Zeitschr., 4(5): 539-544, 1932. 

The author reports excessive necrosis in diseased plants. The red- 
disease of Brazil shows similar i^ptom. The disease was observed 
in Pernambuco and Parahyba in 1917. 

Yerlag van den directeur. (Beport of the Director) Suriname 
Dept. Agric. Expt. Ann. Bept. 1981-32:5-34, 1933. 

Oontinuation of previous work on r»tve tube (Phloem necrosis} of 
coffee trees. 

Zur Kenntnis der Siebrohrenkheit des Kaffeebaumes in Suri¬ 
name III. (On the study of the ‘‘Sieve tube disease” 
(Phloemnecrosis) of the coffee tree III.) Phytopath. Zeitschr. 
6(4): 335-357, 1933. 

Description of the disease and detailed account of the work done up 
to the present on this obscure disease. 

StaU, O[orwin] Spojd,] & Canner E[u1>ai>k8] 

Obtaining beet leafhoppers non virulent as to early top. Journ. 
Agric. Res. 14(9); 393-394, 1918. 

Oives method of obtaining boot loafhoppor which won nonTbralak 
as to curly top. 


A discussion of Eutettix tenella (Baker) as a carrier of curly- 
top of sugar beets. Joum. Econ. But. 16(6): 476-479, 1928. 

A mosaic of com. Proc. 2nd Conf. Intemat. Soc. Sugar-Cane 
Technologiste 1927:85-87, 1927. 

The most common mosaic of com in Cuba produces stripping. It la 
carried from com to eom by Peregrinna laoidKc. The sngar-eaae mo¬ 
saic is carried from eane to com by ApMa nuUdia, 
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Corn stripe disease in Cuba not identical with sugar-cane mosaic. 
Trop. Plant Res Foundation Bull. 7:3-11, 1927. (Rev. Appl. 
Ent. Ser. A. 17:420, 1927; Rev. Appl. Mycol. 7:158-160, 
1927.) 

This paper aives proof that the corn-stripe disease of Ouba whioh 
is similar to sui;ar-eane mosaic is different. The disease is transmit¬ 
ted by a leaf hopper (Peret/rinus maidts, Ashm.) and apparently not 
transmitted by Jphijt maidis, Fitch. 

_, & Faria, J[ames] A[braham] 

El eomportamiento de las iiuevas canas P. O. J. en relacion con 
la enferuiedad del mosaieo de la caua de azucar en Cuba. (The 
behavior of the riev P.().J. eaiies toward mosaic.) Bst. 
Exp del ('‘lub Azucarero de Cuba, ]> 13, 1929, (Trop. Plant 
Res. Pouiidatioii, Hull. 9, 12 p., 1929.) ^ 

The authors dist'uss the comparative resistance of several varieties, 
the results of inoculation of several varieties by moans of Aphis maidis* 
The paper closes with a discussion of resistance, immunity and tol¬ 
erance. 

Stakman, E[lvin] 0[harle8] 

Raspberry inosaie. Minnesota llort. 63(3): 85-87, 1925. 

Stanley, W. H. 

The action of trypsin on tobacco-mosaic virus. Phytopathology 
(Abstract) 24(1): 18, 1934. 

Standford, E[me8t] E[lwood], & Davy, E[dvnurd] D[aw8on] 

Alkaloidal content of daturas affected by mosaic injury. Science, 
n.R. 68(1509^:450-451, 1923. 

Staner, P. 

Belgian (Vmgo: A new disease of sisal. Int. Bull. Plant. Protect. 
3(12): 183, 1929 (Rev. Appl. Mycol. 9:316, 1930.) 

Note on a Alterable virus disease of sisal, apparently new. 

MosaYque des feuillos de manioc. (Mosaic of Cassava leaves.) 
Bull. Agric. Congo Beige, 22(1): 75-80, 1931. 

A brief description of moeulations and filtration experiments. 

__ S VerpUnoke, 0[ennain] 

ITn pathologique du Sisal an Congo Beige. Bull. Agr. 
Congo Beige 21:864r-866, 1931. 

Starrvtt, Ruth Odlvin 

A new host of sugar-beet curly top. Phytopathology 19(11): 
^1-1035, 1929. 
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The author givea proof that OxaMt xtrieta ia a aoaceptible luMt to 
the eurly-top virua. 

Btell, r. 

Sugar-cane mosaic in Trinidad. Int. Sugar Joum. 81(368): 
414r415, 1929. (Rev. Appl. Mycol. 9(2): 131-132, 1930.) 

A brief report. 

Stepanoff, K. M. 

(Some observations on the curling of tomato leaves in the diatriet 
of Astrakham.) Comment. Inst. Astrachanesis ad defensionem 
plantarum 2(4): 41-54, 19.S0. 

The author believes that the disease he is dealing with is the same 
or similar to that deseribod b.v Giissow (Phjtopath. 11(9): 380-388, 
1921.) Evidenee indieates that a virus is tho causal agent. 

Stevens, Ndl E[verett] 

Field observations on false blossom of the cultivated cranbeny. 
Phytojiathologv 16(1): 8.5-91, 1925. 

_ & Sawyer Jr., W[illiam] H[aye8] 

The distribution of cranberry false blossom. Phytopathology 
16(3); 223-227, 1926. 

Tile first statoiiumt in the litcratiiu ihut this (liseuse is infec'tiouH. 

The falHe blossom situation. Amer. (Jranberry (Irowors* Assoe. 
J^roe. Ann. Meeting 67:20-27, 1927. 

Re]»urt of eight years* field studies. Cunelusions roachod that the 
disease is iiife<*tiouR and spread by insects. Control measures are 
discussed. 

The false blossom situation in 1928. Wisconsin (Jramberry 
Growers’ Assoc. Proc. Ann. Meeting. 42:17-22, 1928. 

The spread of epanberrj^ false blossom in the United States. U. 
S. D. A. (^irc. 147, 18 p., 1931. 

A very excellent discus^on of the subject as indicated by the titlA* 

Losses due to cranberry false blossom in New Jersey. Int. Bnl. 
of Plant Protec. 7(3): 53, 1933. 

Popular. 

Btovraioii, John A[lbert] 

Enfermedad de la cana de azucar en Puerto Rico. (Sugar-cane 
disease in Puerto Rico.) Mundo Azucarero 6(1): 19-24, 1917. 
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An epiph 3 rtotio of cane disease in Puerto Rico. Phytopathology 
7(6): 418-426, 1917. 

La nueva enfermedad de la cana. (The new sugar-cane dis¬ 
ease.) Puerto Bico Ins. Expt. Sta. Circ. 11, 12 p., 1917. 
(Louisiana Planter & Sugar Manufacturer, 59:76-78, 1917, 
Agric. News Barbados, 16:286, 1917.) 

A paper on the ragar-eane moiaie in Puerto Bieo. 

Report of the Pathologist for 1917. Ins. Expt. Sta. Puerto Bico 
Ann. Rpt. 1916-17 :37-77, 1917. 

A report on the preienee of ingar-eane moBaie in Puerto Bieo. 

La enfermedad nueva de la cana. (The new sugar-cane dis¬ 
ease.) Bev. Agric. Puerto Bico, 1(1): 18-25, 1918. 

A detailed popnlar account of angar cane mosaic. The author statea 
that the disease appeared to be in the Island for sereral years pre¬ 
viously; but veiy recently that it has attracted attention and become 
a serious menace to the sugar industry in Puerto Bieo. The author 
discusses the disease giving ^jmptoms, susceptible varieties, means 
of transmission and control measures. 

Notas Bobre medios de combatir el matizado de la cana. (Notes 
on how to control sugar-cane mosaic.) Bev. Agric. Puerto 
Bieo, 2(2): 11-12, 1918. 

Brief notes devising the means to fight mosaic of sugar cane. 

La enfermedad del mosaico del tabaco. (Tobacco mosaic dis¬ 
ease.) Bev. Agric. Puerto Rico 2(1): 89-44, 1918. 

El matizado de la cana. (Sugar-cane mottling.) Bev. de Agric. 
de Puerto Rico, 2(1): 51-52, 1918. 

Brief note stating that mosaic is due to virus and not to fertUisers 
or soil conditions. 

The mottling or yellow-stripe disease of sugar cane. Joum. 
Dept. Agric. Puerto Rico, 3(3): 8-76, 1919. 

A very lengthy paper giving distribution on the Island, rate and 
maimer of spread, varietal susceptibility, qrmptoms. Add enltaie rela¬ 
tions, possible causes and methods of transmission, plot ezperinMSrts 
and methods of control 
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Control of sngar-cane mottling disease. Sugar 23:92-95; 539- 
554, 1921. 

vnvM a aesenptum or tse disease and adviaes tbe use of lamiima or 
neistant Taiieties. 

Btosnurt^ 7[red] 0[arlton] 

Two destructive lily diseases. New York, (Gteneva) Agr. Bxpt. 
Station. Ann. Bept. 1895:529-524,1896. 

First record of the rims disease on Betmnda lUj. 

Potato diseases on Long Island in the season 1895. New York 
State Agile. Expt. Sta. Bull. 101:83-86, 1896. 

Two destructive Uly diseases. New York (Geneva) Agric. Ezpt. 
Sta. Ann. Ept. 1865:520-524, 1896. 

The first record of the lily mosaic. 

Another stem blight of potatoes. New York State Agric. Expt. 
Sta. 15th Ann. Rpt. 1897.509-510, 1897. 

The communicabilily of potato stem blight. New York State 
Agric. Expt. Sta. 16th Bpt, 1898:421-423, 1898. 

_ft Eustace, H[an7] J[oBhua] 

Baqiberry cane bliidit and raspberry yellows. New York Agric. 
Expt. Sta. (Geneva) Bull. 226:331-366, 1902. 

A brief record. 

__ ft Sirrine, F[raiik] A[twood] 

The Spindle-Sprout Disease of Potatoes. New York (Geneva) 
Agric. Expt. Sta. Bull. 399:133-143, 1915. Popular Edition 
of the same. (Phytopathology (Abstract) 4:395, 1914.) 

A study of field conditions. Oanse nnknown. 

Observations on some degeneration strains"of potatoes. New 
York Agric. Expt. Sta. Bull. 422, 12 p., 1916. 

Further studies on the effect of missing hills in potato field and 
on the same seed tuber. New York Agric. Expt. Sta. (Geneva) 
Bull. 889, 52 p., 1921. 

Baspberry mosaic. Fruit diseases problems of to-day. Proc. N. 
Y. State Hort. Soe. 1922:61-69, 1923. 
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Control of leaf roll and mosaio in potatoes by isolating and rogn> 
ing the seed plant. New York (Geneva) Agric. Expt. Sta. 
Bull. 522, 14 p, 1924. 

Report of experimental data obtained during five aeawna with leaf' 
roll and moaair dieenaea of potatops. 

Observations on masking of raspberry mosaic by high tempera¬ 
ture. Phytopathology (Abstract) 16(1): 80, 1926. 

__ & Glasgow, Hugh 

Aphids as vectors of leaf roll among sprouting ])otato tubers. 
New York. (Geneva) Agric. Expt. Sta. Tech. Bull. ITlt 21 
p., 1930. 

After toHta nm<le by the authora, roucluaiona wore reaehM that spUda 
are capable of ajiieading leaf roll among sprouting seed potatoef^ eon.- 
firming Murphy’s uasertion in Ireland. Control methods are given. 

Aphids on potato s])roats. New York Agric. Expt. Sta. CSre- 
119, 6 p., 1931. 

Aphids as vectors of leaf roll among sprouting potato tubers. 
Phytojjatliologj' (Abstract) 21(1); 103-104, 1931. 

Stewart, V[em] B[oiiliane], A Beddick, Donald 

Bean mosaic. Phytopathology (Abstract) 7(1): 61, 1917. 

Stift, A[nton] 

(Sugar-beet and potato diseases in 1908.) Centbl. Bakt. IT Abt., 
28(6-9):173-192, 1909. 

(Some of the more important contribtitions in 1909 on the dia- 
eases of sugar beets and potatoes.) Centbl. Bakt. II, Abt. 26- 
(18-19): 520-560, 1910. 

(A review of literature relating to diseases of sugar beets and 
potatoes.) Centbl. Bakt. I Abt., 88(17-19): 447-496, 1912. 

Stodk, J[otin] E[wald] van der 

Proeve cener verklaring der gelestrepenziekte en der serehziekte. 
(Proof of a hypothesis of the yellow-stripe disease and thw 
sereh disease.) Meded. Prof. Oost-Java Series 4, No. 86:457— 
477, 1907. (Arch. Java Suikerinders. Jaarg. 15:581-601^ 
1907.) 
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Stone^ Ckorge E[(lward], ft Ofaapman, 0[eorge] HCemy] 

Beport of the botanists. Massachusetts Ajrrie. Expt. Sta. Bpt. 
p. 120-150, 1907. 

-, ft- 

Investigations relating to mosaic disease. Massachusetts Agrio. 
Expt. Sta. Kept. 20;13&-144, 1908. 

Stone, B[oland] E[li8ha], ft Hoiwitt, John Eaton 

Experiments with winter blight or streak of tomatoes. Phy¬ 
topathology (Abstract) 12(1): 41, 1922. 

Winter blight or streak in tomatoes. Phytopathology 16(5): 
300, 1925. 

The author reports suceess in eontrolling^ tomato streak or winter 
blight in commercial (creeiihouses by increasinf^ phosphoric acid and 
potash iu fortilizers. 

Stoneberg, H[iigo] F. 

The productiveness of com as influenced by the mosaic disease. 
» IT. S. 1). A. Tech. Bull. 10, 18 p., 1927. 

The results of extensive experimental work showing the importance 
of this disease. 

Storqr, H[arold] H[aydon] 

The major cane diseases. South African Sugar Journ. Cong. 
& Exhibit, p. 54-61, 1923. 

Treatment of mosaic in Natal. South African Sugar Journ. 7 
(9): 745-747, 1923. 


A disease of maize and its pTOhahle relation t<» the control of 
streak disease iu Uba cane. South African Sugar Journal, 
8 : 647-649, 1924. 

Diaease of sugar cane of the mosaic type in South Africa. I’art 
1. Journ. Dept. Agric. South Africa, 9(2): 108—117, 1924. 
(Bev. Appl. But, Ser, A 12:469; Rev. Appl. Mycol. 4:122- 
123, 1924.) 

A discussion of conditions with reference to the disease in South 
Africa. 


The transmission of a new plant virus disease by insects. Nature 
114(2859): 245, 1924. (Bev. Appl. Mycol. 8:685-686, 1924.) 
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Ttmiumlarion of a nutiie difoaoe lij BiMuMa ap. The dlMM li 
Mmilar to tho monie of oane, msSso and other gniioi. The mgaai* 
eane monie ia traaamitted hgr ApMi nuMi*. 

Streak diaeaae in Uba cane. Louisiana Planter & Sugar Mfg. 
78(15): 268-270. (South African Sugar Journal 'Congress & 
Exhibition number p. 63-66; Rev. Appl. M 700 L 4:123,1924.) 
A etndy of lonei dtw to this disease. Losses 10 per oent. 

Streak disease an infectious chlorosis of sugar cane, not identical 
with mosaic disease. Bpt. Imp. Bot. Gonf. (London) July, 
1924. Proc. p. 132-144, 1924. (Bev. Appl. Mycol. 4 : 442-443, 

1924. ) 

The author gives evideuM that the disease is an infeetions ddoiosia. 

The influence of streak disease upon the yield of Uba cane. 
South African Sugar Joum. 8(7): 519-522,1924. (Bey. Appl. 
Mycol. 3:686, 1924.) 

Experimental plots showed losses ranging from 30 to 60 per oent. 

Streak disease of Uba cane. Joum. Dept. Agric. South Africa, 
10:532-537, 1925. 

Streak disease of sugar cane. Union of South Africa Dept. 
Agric. Sci. Bull. 39, 30 p., 1925. (Bev. Appl. Mycol. 6:1-2, 

1925. ) Facts About Sugar, 20(40): 953, 192.’>. 

The author gives a review of the literature, the distribution, the 
symptoms, list of susceptible varieties of cane and a list of otimr 
species of plants. The disease causes losses of 13 to 60 per cent aad 
is transmitted by a jassid leafhopper, BeHeMha mbtia (Haude), The 
author recommends the use of new varieties. 

Streak disease of cane. South African Sugar Joum. Annual, 
p. 119-118, 1925.) 

Sugar-cane diseases of the mosaic type in South Africa. Part 
n. South Africa Dept. Agric. Joum. 10(6): 532-537, 1925. 
(Bev. Appl. Ent. ser. A. 18:393, 1925. ^t. Appl. Mycol. 
6:2, 1925.) 

The Transmission of streak disease of maize by leafhopper, Bair 
elutha mbUa, Naude. Ann. Appl. BioL 12(4): 43.3-439. 192.5. 
Altimngh Uba oaae is immune to mosaic, it is onseepttble to streak. 
The diaease is transmitted by leaf-hoppA, BaMutka wMta (Nande). 
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-ft Bottomley, A[iuiie] M. 

Transmission of rosette disease of the ground nut Nature 110: 
97-98, 1925. (Agric. Joum. India 21:68-69, 1926.) 

This disease is transmitted by Aphts iegwninoMoe. 

Interspecific cross-transmission of plant vims disease. South 
African Joum. Sci., 23:305-306, 1926. (Rev. Appl. Myeol. 
6:377, 1927.) 

The streak disease is transmitted from maise to maise by BeMutka 
mbila. Also from Uba to Uba cane. Foiled to transmit from maise 
to Uba. Disease also reported on Eleu»in« indiea and Dtgitarta hori> 
sontolis. 

Recent researelieH on plant virus disease. South African Jour. 
Sci. (Summary), 23:307, 1926. (Rev. Appl. Mycol. 6:377, 
1927; Int. Sugar Joum. 29:345, 487. 1927.) 

A summary of recent work. 

The cane disease situation. Urgency of the need for the control 
of mosaic. African Sugar & Cotton Planter 2(7): 11-15,1926. 
(Rev. Appl. Mycol. 6:54, 55, 192b.) 

A warning as to the necessity for control. 

The cane disease situation. Proe. 41h Ann. Congress So. Africa 
Sugar Assoc. 1926:69-73, 1926. (The Planter and Sugar 
Manuf. 78(2): 28-30, 1927.) 

The author bclieTcs that mosaic can be eradicated by the use of 
resistant varieties. 

Rosette disease of ground nuts (Aphis leguminosae (Theo.).) 
Proc. S. & E. African Agric. Conf. Nairobi p. 213-214, 1926. 

Streak disease of Uba cane. Jamaica Dept. Agric. Microb. Gire. 
6:88, 89, 1926. 


Strain of the viruses affecting the graminea. Proc. Conf. Int. 
Soc. Sugar->Cane Te<di. 2:87-88, 1927. 

Control of streak disease on maize and sugar cane. Proe. South 
& East Agric. Conf. 1926, p. 212, 218, 1927. (Rev. AppL 
Ent. Ser. A. 16:569, 1927.) 
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Transmission studies of maize streak diseases. Ann. Appl. Biol. 
16(1): 1-25, 1928. 

After the Balolutha (Cioadula) mhila feeds on diseased com, 12-48 
hours at 80-35 degrees C. incubation is necessary before it can trans¬ 
mit the disease. At lower temperature, a longer time is necessary. 

_ft Bottomley, A[xixiie M] 

The Rosette Disease of Peanuts (Arachis hypogaea L.) Ann. 
Appl. Biol. 16(1) : 26-45, 1928 

The authors give proof that It is a virus disease and that it is 
carried by Aphm leovmtnosae. 

Plant pathology. Pirat Ann. Ri)t. East African Agric. Res. 
Stat., Amani 1928-1929:12, 1929. (Rev. Appl.Hlyeol. 9(2). 
88, 89, 1930.) 

A record of mosaic of sugar cane, streak of maize, rosette of ground 
nut curly-leaf cassava and mosaic of tsibacco. 

A mosaic virus of grasses, not virulent to sugar cane. Ann. 
Appl. Biol. 16(4): 525-582, 1929. 

A discuRsiou of a virus disease of maize and sorghum whieh is indis¬ 
tinguishable from siigar-caiie raosaie. It is earried by Aphii maidia. 

.—, McClean, A[lan] P[erc 7 ] D[ouglas] 

The transmission of streak disease jKitween maize, sugar cane 
and wild gra.sses. Ann. Appl. Biol. 17(4) : 691-719, 1930. 

The authors gi\e tlie results of trantmisslon experiments with the 
streak disease on maize, sugar cane, Vigiiaria horisontdlts and Slciuine 
indica. Tlic virus from maize does not produce permanent infection 
in eane. The virus from Uba produces a mild form of the disease 
in maize. The disease occurs in P. 0. J. 213 previously supposed to 
be immune. The authors give a list of wild grasses believed to be 
susceptible. The streak from D. horigontdlia can be transmitted to 
maize and back but not to cane. E. indica was not infested with vims 
from eane or maize but was infested with virus from P. O. J. 218. 

Plant Pathology. Second Ann. Hpt. East African Agric. Rea. 
Stat. Amani. 1929-30, 1930. 

The bearing of insect-vector on the differentiation and classifica¬ 
tion of plant viruses. Deuxi^e Oongr. Intemat. Path. Comp. 
Paris II. Comptes Rendus & Communications 2:471-179, 
1932. 

Baview of oat knowtedges in regnrd.to inseet vaeton and its rda- 
tion to the vims diiosse type. 
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The inheritance by a leaf-hopper of the ability to transmit a 
plant virus. Nature 127(3216): 928, 1931. (Proc. Boy. Soe. 
B 112(774): 46-60, 1932.) 

Certain individuals of (Hcaduiina mbUa inherit the ability to trans¬ 
mit the streak disease of com. Others do not. This character can 
be fixed by breeding. 

A new virus disease of the tobacco plant. Nature 128(3222) : 
187, 188, 1931. 

A new virus disease in Tanganyika. Tt has been transmitted by 
grafting and by an undetermined alcyrodid. 

The filtration of the virus of streak disease of maize. Ann. 
Appl. Biol. 19(l):l~r>, 1932. 

This disensc has not been transmitted from plant to plant by me- 
ehanienl methods but is tniiismittod by Cicadulxna mhUa. Juice from 
diseased plants ])lu8 sucrose up to 10 per cent cun be taken through 
membranes by the insect and inoculatetl into coin. The virus will 
pass Chamberbind 1J and Berkofeld V filter (which retains Baoilhu 
pyoeyancm), riiainberland L3 and Berkefeld N. Candles. It did not 
pass a Meitz K. K. disc*. 

Leaf curl of tobaevo in Southern Rhodesin. Rhodesia Agrie. 
dourn. 29(3): 18G-192, 1932. 

The leaf curl, crinkling or freuching of Rhodesia are the same as 
crinkly dwarf in Kouth Africa, ('abbaging in Nyasaland and Kroe- 
poch in Ja\u. It is tninsuiitted by Beminw ffossypiperda. 

Investigation on the meehaiiism of the transmission of plant vi¬ 
ruses by insects. I. I’roe. Roy. Soc. B 113:463-48r), 1933. 

The author gives the results of studies which lead to the conclusion 
that the streak virus taken in by Cicadvlina mhila passes through the 
wall of the intestine and into the blood. C, mhila was not succeu- 
fully inoculated with the virus of maize stripe and mosaic diseases; 
nor Beregriwaa matdis and Aphis maidis with^tho virus of streak. 

Beport of the Plant Pathologist. East African Bes. Stat. Amani. 
Fifth Ann. Bpt. 1982-88:13-17, 1933. 

This report is wholly on studies on the following vims diseases: 
Sugar-cane streak disease, tobacco and cassava mosaic. 

Staomiir, E[iirt] 

The dying of fruit trees and the leaf-roll disease of the potato. 
Jahresber. Yer. Angew. Bot. 7:119-170,1909. 
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Die BlattroUkxankheit der Kartoffel. (Leaf-roll disease of ptK 
tato.) Ill. Landwirtschaftliche Zeitung. Jahrg. 80(60) : SOS- 
566, 1910. 

Plant diseases for the year 1909 of special notice. Landw. 

Wchnschr. Sachsen, 12(2): 10-12, (3): 19-21, (4): 27-29, 1910. 
_ft Morgenthaler, 0[tto] 

The leaf-roll disease of potatoes in Saxoi^. Matnrw. Ztsehr. 
Porst. u. Landw., 0(12): 521-561, 1911. 

Abban und wiederanifrischung von Kartoffelsorten durch Boden- 
einflusse. Ill. Landwirtschaftliche Zeitung. Jahrg. 51:177— 
179, 1911. 

Stout, A[rlow] B[urdette] 

ythy we fail with garden lilies. Journ. New York Botanieal 
Garden 28:285-296, 1927. 

The author gives two pages to the importance of vims fliiesiss, 

Virus diseases of lilies in England. Garden Chron. 88(2296): 
532-533, 1930. 

A mney of lilies infected with vims disoases and the insect veetm 

Stout, Gilbert L[eoiiida8] 

A mosaic type in certain cases of peach yellows occurring near 
potatoes. Phytopathology (Abstract) 20(1): 126, 1930. 

The peach yellows situation in Illinois. U.S.D.A. Br. Plant 
Indus. Plant Disease Reporter 14(4): 28-32, 1930. Mimeog¬ 
raphed.) 

Stover, W[i]iner] 0[arfldd] 

Experiments with tomato streak. Phytopathology (Abatraet) 
18(1):154, 1928. 

__ ft Vennillion, BL T. 

Some experiments with a yellow mosaic of tomato. Phytopa¬ 
thology (Abstract) 28(1): 34, 1933. 

Strauvial^ F[iaiitiiv«k] 

Lajensaioi vims de la Vigne. (^e vims mosaic of the vine.) 
.^ond Litem. Oongr. Path. Comp. •(Paris) 1:867, 198L 
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__ Blattny C[tibor Eugen Haria Karll], ft Xladka, A. 

Mjosaika revy viime. (Predbezne). (Mosaic of the vine.) Pr6> 
liminary report. Ochrana Rostlin, 11:89-98, 1931. 

A description of disease wMch can be transmitted by grafting, hf 
injection of juice of diseased plant and by Leoonium oonti. 

Strong', Bichard P[ear8on] ft Shattnek, G[eorg8] 0[heev«r] 

Plant diseases. (The African Republic of Liberia and tlie 
Belgian Congo.) Contr. Dept Trop. Med. & Inst. Trop.. Biol. 
& Med. 5. (Harvard African Expedition 1926-27) p, 889- 
410, 1930. 

Mandioca (Manihot pahnata) plants through Liberia and in some 
districts of Belgian Congo wore found to be affected by a disease of 
the mosaic type. 

Stuart, W[illiam] 

Plant lice transmit mosaic Potato Mag. 2(6): 16, 1919. 

Stneky, Henry Perkins 

Plant diseases investigations of the Georgia Experiment Station. 
Georgia Sta. Rept. 1920:4-5, 1920. 

Sturgis, W[illiam] C[odman] 

Conn. Stat. Bui. Ill, 1892; 116:124, 1893. 

Brief note describing peach yellows, important as an early leeord. 

Preliminary notes on two diseases of tobacco. Connecticut Agric. 
Expt. Sta. Ann. Rpt. 1898, 22:242-260, 1899. 

Gives description and results of studies. Believes the disease is 
physiological. Discusses the calico or mosaic of tobacco with ref* 
erence to cause, soil, transmission and preventive measures. Also a 
spotting of tobacco which is probably the same as IwanowsU’s 
‘' porhenkiankheit ”. 

On the effects on tobacco, of shading and the application of 
lime. Connecticut Agric. Expt. Sta. Ann. Rpt. 28:252-261, 
1899. 

On the so-called Grain” or wrapper tobacco. Connecticut 
Agric. Expt Sta. Ann. Rpt 28:262-264, 1900. 

Sumiian, E. H. 

Mosaic disease in Co. 281 cane. Sugar Bull 11(28): 8-4, 1988. 
(Facts About Sugar (Abstract 28(10): 398, 1933.) ' 

Account of the occurrence of mosaic disease in Oo. S81 ea«f ia 
Lonisuuia. 




S70 TBB JOUBNAL OF AOBICULTDRE OF THE UNIVBBBITT OF P. B. 

Sandaranaiman, 8. 

Mosaic disease of sugar cane in South India. Madras whgric. 
Dept. BuU. 82:5-13, 1928. (Bev. Appl. Myeol. 8:62, 1929.) 

The remit of stadies on rcsietant Tarietiee. 

The “clump disease’’ of Ground-nuts. Madras Agric. Dept. 
Year Book, 1826:13-14, 1927. 

Administration Report of the Government Mycologist, Coimba¬ 
tore, for 1928-29. (Reprinted from Rpt. Dept. Agrie. Madras 
Presidency, for the official year 1828-28, p. 27, 1929.) (Rev. 
Appl. Mycol. 8(2): 87-88, 1930.) 

Contains a rcponl of stij^ai-cane varieties resistant to mosaic. 

Biuiiki, lT[metaro] ^ 

Report on investipationH on the mulberry-dwarf trouble, a dis¬ 
ease widely apread in Japan. Imp. ITniv. Tokyo, Coll, of 
Agrie. Hull. 4(:i): 167-226, 1900. 

Cliemiselie Phyaiologisehe Studien uber die Sebrumpfkrankhcit 
doh Afaull)orrbaiimeseines in Japan sehr weit verbeitete Krank- 
heit Ztsclir. IMlanzenkrank. 12:200-226, 258-278, 1902. 

Bwezy, Olive, & Severin, Henry H[erman] P[aiil] 

A filterable (Riekottsit-like) microorganiam from EuUttix tcnclla 
and the sugar la^et, both infected with curly top. Phytopa- 
tliology (Abstract) 19(12): 1148, 1929. 

Factors influencing the minimum incubation periods of curly 
top in the beet leaf hopper, l^hytopathology 20(1): 93-100, 
1930. 

A study of the intestinal tra(*t of Suieltxx tenelhu. Bacteria were 
found and evidence that the juice could be ejected from tho oesophagus. 

_& Severin, H[eziry] H[erman] P[aid] 

A Rickttsia-like microorganism in Eutettiz ienellus (Baker.) 
The carrier of curly top of sugar beets. Phytopathology 20 
(2): 169-179, 1930. 

Tho JS7. ienellus harbors two organisms which can not be separated 
on morphological grounds. One passes the filter and the other does 
not. 

Swirtai. H. J. 

De tabaksteelt te EM ea omstreken in de Opper-Betuwe Tijd- 
Mhrift ter bevordering van Nijverheid. Tweede reeks. 6: 
145-167, 1857. 
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Bsembel, 8[tefan Jn] 

(A few notes on tomato diseases in the district of Astrakhan.) 
Comment Inst. Astrochanensis ad defensionem plantarum 2 
(4) :32-34, 1930. 

Brief notes on leaf curl, and mosaic are given; mosaic is transmitted 
according to the author’s report by the mite Tetrannyohus teUuriiu, 

(Prevalenw of the chief diseases of cultivated plants in the dis¬ 
trict of Astrakhan during the period 1926 to 1929.) Comment 
Inst. Astrachanensis ad defensionem plantarum, 2(4): 61-80, 
1930. 

Brief notes on dogencratiou diseases of potato. 

Takada, K[azuo] 

Studies in the stripe loaf disease of barley. Journ. Tokyo 
Nogyo Daigaku (Tokyo Agric. Eoli.) 2:1-87, 1!)27. 

Takahashi, W[illiaxn] N[oboru]» & Bawlins T[hoiinaa] E[lBWorth] 

Electrophoresis of tobaeeo inosaie virus, llilgardia 4(15): 441- 
463, 1930. (Phytopathology 30(10): 855, 1930.) 

The authors gi\o a levicw of the I’tpiuturo licaring on this xihase 
of tlie subject au<l the Tpsults of tUcir own pxjiorimcuts which they 
Ruiiimari/e as follows: TTiipuriflptl tob.im) mosaic virus migrated to 
the anode during elecirojdioresis bclwppn }>1I4 and plf 9. No migra¬ 
tion of the virus was detected lietwecn iill 3 A. 1.2. 

- , & - 

Method of determining shape of colloidal particles: applica¬ 
tion in study of tobaeeo inosaie virus. J^roe. Expt. Biol. & 
Med. 30:15^157, 1932. 

-- & - 

Bod-shaped particles in tobacco mosaic demonstrated by stream 
double refraction. Science 77(1934): 26—27, 1933. 

The authors give more details of their method and technique need 
in the demonstration by means of stream double refraction that the 
particles in the tobacco-mosaic virus are rod-shaped. 


Stream double refraction exhibited by juice from both healthy 
and mosaic tobacco plants. Science n.8. 77 (1994): 284, 1938* 

Continuation of previous experiments. The observation of xeeeiit 
woik showed that the juice from unfrosen healthy leaves exhibited 
marked stream double refraction. The phenomenon was not maiii- 
footed hy juice from unfrozen healthy tobaeeo leaves subjeeted to iht 
treatment with oafranin. 
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-, A- 

Evidence regarding the shape of tobacco mosaic Tims particle. 
Phytopathology (Abstract) 28(1): 34-35, 1933, 

_ A Ohristensen, Balph J. 

The virucidal action of high frequency sound radiation. Sci¬ 
ence N.S. 79(2053) :41&-416, 1934. 

The anther describee the procedure they followed in testing the ef¬ 
fect of high frequency sound radiation on mosaic-tobacco leaves. The 
results obtained indicate that the tobacco mosaic vims is inactivated 
by high frequency sound radiation. 

Takami, N. 

(Stunt disease of rice and Nephoteitix apicolis.) Joum. Agric. 
Soc. Japan 241:22-30, 1901. 

TaUinoto, B. 

(On the mosaic disease of Chinese cabbage and other crucifers.) 
Jap. Hort. 42(6); 5-7, 1930. 

Taubenhaus, J[aoob] J[oBeph] 

The disease of the sweet pea. Delaware Agric. Ezpt. Sta. Bull. 
106:93 p., 1914. 

Beviews subject and gives first description of disease on sweet pea. 
Can bo transmitted by needle puncture and aphids. Believes it is 
caused by bacteria or protosoa. 

Sweet pea diseases and their control. Trans. Mass. Hort. Soc. 
1916 Rpt. 1:131-143, 1916. 

Taylor, O. M. 

Degeneration of potatoes. Oard. Chron. 63:13, 1918. 

Popular. 

Taylor, WCilliam] Apton] 

The leaf-cut disorder of cotton seedlings. U.S.D.A. Anw Byt. 
120 Br. of Plant Product. Bpt. for 1913 p. 16. 1913. 

Toliinth, A. 

Ueber Sereh, die wichtigste aller krankheiten des Zuckerrohres 
in Java Schweiz. Wochenschrift, f. Pharmazie 29(6) :47— 
52, 1891. 

TMHn, H. 

Bl^rollsjuka hos potatis. (Leaf roll of potatoes.) Svetiges 
‘tltcAdesf. Tidskr. 1918:290-395, |913. 
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Tehon, Loon B[oy], ft Stout, 0[ilMrt] L[eonidM] 

Pesoh yellowB in Illinois. Illinois State Nat. Hist Sunr. Hot 
Cir. 1:23 p., 1929. 

A i^rt of maevtif work. 

Observations on peach yellows in Illinois. Trans. Illinois State 
Hort. Soc. 1931. 76:183-195, 1932. 

Some hiatoiical data in regard to that diaease atating that reliable 
reporta indicate that it was obaerved aa early aa 1889. Oondderatlons 
are given aa to the apread and poarible inaeet vector {Mymu penieoa). 

Tompany, H[aroldl 

Annual Report of the Department of Agrie. Mauritius. 1921, 
1922. 

Beporta on moaaic preaent. 

__ Earle, F[rai)klin] S[iininer], ft Brandes E[Imer] 

W[a]ker] 

Mosaic disease in Natal. South African Sugar Journal 8:269- 
271, 1924. 

Theae anthora have written indqwndently giving their viewa on the 
moaaie aitoation in Natal baaed on the reports of H. H. Storey. 

Teodoro, N. 0., ft Serrano, F[elici8imo] B. 

Abaca heart rot and bunchy-top disease and their control, 
Heterodera radicieola. Philippine Agric. Rev. 19:243-247, 
1926. 

Tbatoher, B[o 80 oe] W[ilffed] 

Raspberry mosaic. New York (Geneva) Agric. Rxpt. Sta. Ann. 
Rpt. 1922, 41: !S1, 1923. 

Brief notea. 

Thompson, H[arry] S[tephen] 

On the preventions of curl and dry-rot in potatoes. Joum. 
Royal Agric. Soc. England 6:161-174, 1845. 

Thornton, M. H., ft KrayUll, E. B. 

Ihirther studies on a noninfectious leaf-deforming principle 
from mosaic tomato plants. Phytopathology (Abstract) 24 
(1): 19,1934. 

Thoimberg, W[alter] S[tridUand] 

Western tomato blight. Better Fruit 6:14, 1912. 
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Trapp, T[hoiiia8] 0[yril] 

The transmissiou of ‘^Mosaic’' disease in hops by means of 
grafting. Ann. Appl. Biol. 14(2): 175-180, 1927. 

A brief paper giving results of transmission by grafting. 

Thong, T. H. 

Physiologisch onderzoch met betrekking tot het virus der bla- 
drolziekto van de anrdappelplant, Solanvm tvberosum L. 
(Physiological investigations in relation to the virus of po¬ 
tato leaf-roll diseases. (With English Summary.) Tijdschr. 
Plantenziekt. 34(1-21:1-74, 1928. 

Studios whieb load tho author to believe the excess of starch in 
leaf-roll potato plants is duo to disturbed translocation and not to 
disturbed cuzAmatic activity. ^ 

Over kiioleiitiiigeii die ter bestudeering der virusziekten van 
de aardappelplant wordeii mitgeverd. (On tuber-grafts made 
for studying potato virus diseases.) Tijdschr. Plantenziekten. 
34(7): 195-199, 1928. 

The virus from a potato half tuber passed to a healthy half tuber 
witliuut a union. Tho transmission is mechanical. 

Smetstof en plantencel by enkele virusziekten van de Tabak- 
plaiit. (Infeetives principle and plant cell in some virus dis¬ 
eases of the tobacco plant.) llandelingen 6 de Nederl,—^Ind. 
Nature wctensch. Congr. 1931. p. 450-463, 1932. 

The author tK^jia rated the active agent of tho white or whitish yellow 
mosaic and common mosaic from a tobacco plant infected with both. 
He believes the former which is sporadic in Java, to bo the same as 
Johnson’s and McKinney’s yollow mosaic. He is of the opinion that 
tobacco-mosaic virus is not a living agent but a dead toxic substance 
normally in the plant. This is in accordance with the theory advanced 
by Hunger in 1905. 

De Kulr-an Kroepoek-Ziekten van Tabac en de corzaken van 
here verbreiding. (The curl and crinkle disease of tobacco 
and the causes of their dissemination.) Proefstat. vors-ten- 
andsche Tobak. Meded. 72:1-54, 1932. 

A virus disease that can be transmitted by graftiag and the white 
fly (Bem4sia sp.) The disease has been transmitted to tomato, JT. 
gUmoa and N. mstioo. 
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Bestrijding dor Kurl-en Kroopoek-siekte van tabak. (The 
control of the eurl-and crikle disoases of tobacco.) Meded. 
Proefst. Vorstenl. Tabak Java 78, 18 p. 1934. (English Sam.'- 
mary p. 18.) 

Tioe, 0[ecil] 

Mosaic disease of potato. Agric. Joum. British Colombia. 7: 
77, 1922. 

Leaf-roll disease of the irish potato. Agric. Joum. British 
Colombia. 7:10-11, 1922. 

A popular discussion. 

Tiedjens, V. A. 

Yellow i)iok1o in greenhouse eiieuinber. Massachusetts Agric. 
Expt. Sta. Bull. 225, 8 p.. 192.'). 

Tilford, P[aul] E[dward] 

Potato Leaf-roll in Ohio. Ohio Agrie. Expt. Sta. Bimonthly 
Bull. 11(2):.').') .')9. 1920. 

A ^euorul disciission and ostimnles of lossos duo to this disease. 

Ofaio potato disoaso. Ohio Agric. Expt. Sta. Bull. 432. 38 p., 
1929. (Kev. Appl. Mycol. 9(1): 51. 1930.) 

Brief notes. Popular. 

Tims, E[iigene] C[hapel], A Edgerton, 0[laude] W[ilbiir] 

Behavior of mosaic in certain sugar cane varieties in Louisiana. 
Arner. Joiirn. Bot. 18(8): 649-657, 1931. 

The field observatiuns made by tho authors led them to discuss the 
bohaTior of uiosaie in eortuin sugar-cane varieties, mostly P. O.J. 
canes. 

Tisdale, W[illiam] B[iirleigh] 

Tobacco disease investigations. Florida Hta. Ilpt. 1922:128- 
139, 1922. 

Plant pathology. Florida Agric. Expt. Sta. Bpt. 1929:68--81. 
1929. 

Record on spindle tuber of potatoes. 

Tdaai, A. O. 

The production of mosaic-free Triumphs. Amer. Potato Joum 
8(9): 301-302, 1926. 

Popular. 
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ToUenaari D[irk] 

Jaarrerslag Mei 1928-30 April, 1929. (Annual report, 1st May, 
1928 to 30th April, 1929.) ^oefstat. Vorstenlandsche Tabak, 
Meded, 02, 55 p., 1929. (Bev. Appl. Mycol. 9(2): 187-188, 
1980.) 

Omtains aome data oa moiaie of tobaeeo. 

Tomd, B[ertaiii] 

Malattifc delle Plante Erbacee. (Diseases of herbaceous plants.) 
Urbino, Italy p. Ill, 1923. 

Tom^kiiis, 0[hrl8tiaa] M[ilton] 

Effect of intermittent temperature on potato mosaic. Phy¬ 
topathology (Abstract) 16(1): 46, 1925. 


Influence of the environment on potato mosaic symptoms. Phy¬ 
topathology 16(9): 581-610, 1926. 

TUa paper givea the reanlta of mneh valuable data obtained from 
experimental work under control eonditioiia. The greater part of 
the vrork haa to do vdth temperature. 

Tower, W[inthrop] V[ose] 

Mottling disease of sugar cane. Porto Bico Agric. Ezpt. Sta. 
Ann. Bpt. 1919:21-25, 1920. 

Beport of the Entomologist. Porto Bico Sta. Bpt. 1921:28-26, 
1921. 

Townley, John 

The limited duration of varieties of potato, and progressive 
deterioration of the plant as a species, proved by a consid¬ 
eration of the curl, dry-rot, and other diseases. The diseases, 
Begeneration & Culture of the Potato. London, p. 67-85, 
1847. 

Of historical interest. 

Townsend, 0[harles] 0[rrin] 

Some diseases of sugar beet. U. S. D. A. Bpt. 72:90-101, 1902. 

The curly top or western blight of the sugar beet. Science 
n.s. (Abstract) 28(586): 426-427, 1906. 

Curly-top, a disease of the sugar beet. n.SJ).A. Br. Plant 
Indus. Bull. 122, 37 p., 1908. 

' ScMilbM the symptoms and girw brief hlatoiy. Qivw a mfliir 
ttstsnti'Fa disensrion of poasIWo eaiisei. 
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Sugar beet mosaic. Science n.8. (1076): 219-220,1915. (Phy¬ 

topathology (Abstract) 6(4): 282, 1915. 

An immune variety of cane. Science n. s. 48(1272): 470-472, 
1919. (Louisiana Planter & Sugar Manuf. 83(8): 42, 1919. 
Sugar 21:305, 392, 1919.) 

A diaeniiion of the immimitj of EaTOngiia eano to moaaie. 

Disease immunity in beets. Facts About Sugar 22(83): 789, 
1927. 

Popular. 

Tbwnsend, 0[harlas] H[eiiry] T[ 7 ler] 

Notas sobre Aphis moidis (Notes on maidis.) Estac. Ezpt. 
Agric. Soe. Agri. (PerO) Giro. 5. 10 p., 1928. 

Aftbut 

^ Sur la chlorose infectiouse des citrus. (Infectious chlorosis of 
citrus.) Compt. Bend. Acad. Sci. Paris. 166:248-244,1918. 

nmb, M. 

Onderzoekingen over serehziek snikerriet. Meded. uit ’ S Lands 
Plantentnin 2, 1885. 

Troehain, J. 

La lepre de 1’ arachide en Senegal. (Leprosy of ground nut in 
Senegal.) Bev. de Bot. Appli. et d’ Agri. Trop. 11(117): 
330-334, 1931. 

Trotter, Alossandro 

Nostre conoscenze snlle virosi del tabacco ed in particolare sul 
“mosaico”. (Our knowledge on virosis of tobacco in par¬ 
ticular to the *‘mosaie”.) Boll. Teen. B. Inst. Sperim. per 
le Cnltizazione del Tabacchi “Leonardo Angeloni’’ Sca&ti 
80(2): 81-104, 1933. 

Ttonde^ M. J. * 

La jaunisse de la betterave. (The yellows of the beet.) La 
Suererie Indig4ge et Coloniale. 48:338-340, 1896. 

Tme^ B[odney] H[oward], Blaoh, Otis Fiihar, Kelly, James W[il- 
liam] Bunsel, Herbert H[oraoe], Hawkiiis, Lon A[dria&] Jodidi, 
flamnel Lee^ A Kellogg, Edward H. 

Physiological studies of normal and blighted spinach. Joum. 
Agric. Bes. 10(7): 869-408, 1818. 
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This general title includes four papers as follows: I. True, Black 
and Kelley. Ash content in normal and in blighted spinach. Glyea 
the results of chemical studies. 11. Bunsell, H. H. Oxidase reaction 
in healthy and in blighted spinach. A greater oxidase activity in dia* 
eased than in healthy plants but does not determine whether it is a 
cause or a B3rmptom. 

This is believed to bo the same as rosette. The plants are dwarfed 
and sometimes completely sterile. III. True and Hawkins: Carbo¬ 
hydrate production in healthy and in blighted spinach. Carbohydrate 
arcumulation greater in diseased than in healthy plants. IV. Jodidi, 
Kellogg and True: Nitrogen metabolism in normal and in blighted 
spinach. Gives the results of studies made to determine reasons for 
the results obtained in pajier No. 111. 

__ & Hawkins, Lon A[drian] 

Carl)oliydrat«‘ jiroduetion in healthy and blighted spinach. 
Joiini. Agrie. Res. 16:381-384, 1918. 

Tsen-Cheng. 

Sur les rnodifieutioiis histologiques eonstaet^es chez la pomme 
de terre. {l^olanum luberosum) atteinte de dfgenerescence 
(Maladie de 1’ enronlemeiit.) (llistologie modifications of 
l)otatoes attacked by loaf roll.) Compt. Rend. Sci. (Paris) 
186(8): 524-526, 1928. 

Histological studies on the loaves. 

Snr ]vs j)henoiiieiies de necrose dans la pomme de terre atteinte 
de la maladie de 1’ enroulcment. (Necrosis in potatoes at¬ 
tacked by leaf roll.) Compt. Rend. Acad. Sci. (Paris) 186 
(11): 712-714. 1928. 

The author discusseti the process of x’hloem necrosis in diseased 
plants. 

Reeherches sur la maladie de d^gcn^rescence (enroulcment) chez 
Solanum Uihiromm, (Researches on leaf roll disease of po¬ 
tato. Solanum fuberoswn, 103 p., Jouve Mit., 15 me Racine; 
Paris. These, Pac. Sci. Paris. Ill p., 1929.) 

Tgionen, B. J. 

Reeherches sur V histologic des plantes panachees et sur le* 
mecanisme cytologique de la panachure. (Investigations on 
the histology of variegated plants and the cytological mechan¬ 
ism of the variegation.) Thesis. Pact. Sci. Nancy (France) 
104 p., n.d. 

Tsaji, B. 

(The curly dwarf of potato.) Horticylture 11:35-89, 1919. 
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Tamar, W[il]iam] T. 

Progress in pbony peach disease eradication. Jonm. Beon. 
Entom. 26(3): 659-667, 1933. 

Beport of work done. 

Unite, J[uan] 0., & Oapinpin, J[ob 6] MCananjaya] 

Selection of mosaic-free cuttings of sugar cane. Philippine 
Agric. 16(2): 67-73. 1926. (The Planter & Sugar Manuf. 
77(8): 147-148, 1926.) 

Uphof, J[ohannes] C[omeli8] T[heodonis] 

Eine neus Krankhcit von Cfphalanlhm occulentalis. (A new 
disease of Cephalanthus occidental is.) Zcitschr. fur Pflan- 
zenkr. 31(3-4): 100-108, 1921. 

Uppal, B[adri] N[ath] 

India: mosaic disease of chillies (Capsicum annuum.) in the 
Bombay Presidency. Internat. Bull, of Plant Protec. 8(7): 
99, 1929. (Rev. Appl. Mycol. 0(1): 10, 1930. Int, Auz. 
PflanzeuHchutz 3:103, 1929.) 

A record of heavy loBfies. 

India: A new virus disease of BoWc/nm Internat. Bull. 

Plant Proct. 6(9): 163, 1931. 

A disoRHo very similar to mosaic of boaas occur on Volvchos 'b%florwn 
and P. labial). 

Utra, Onstavo d’ 

A molestia do “mosaico" de fumo (Mosaic disease of tobacco) 
Bol. Agric. Sao Paulo (Brasil) 6(2): 51-71, 1904. 

Uael, H[einzich] 

Mitteilung uher Krankhciten uiid Feiiulc der Zuckerrube in 
Bohraeu in Jalirc. 1907 und der mit derselhen abwcchselnd 
pultivieten l*flrfhzeii. Zeitschr. f. zuckerindus. in BShmen 
33:357, 1909. (Rev. Centralbl. f. Bakt. 24; 207-271, 1909.) 

Valeton, T. • 

Bijdrage tot de kennis der serehziekte. Proefst. Oost-Java, 
Batavia p. 307-338, 1891. 

Valle Zeno, Bafad del 

Mottling or yellow stripe disease of sugar cane. Some facts 
relative to the importance of the discovery of the “morbid” 
cause. Published privately with 2 color plates by author, 
New York, 1919. 
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GHives flymtomi and effect of the dioeaee. Claima to have diacovered 
the great aecieta of canae and oontroL 

Vallwn, W[illiain] D[oni^], ft Johnson, E[d^rard] M[arilia]l] 

The relation of nitrates to tobacco frenching. Science, n.8. 64: 
276-279, 1926. 

Frenching which waa for a time conaidered the aame aa moaaie la 
canaed by aoil conditiona. It ia not infectiona. 

Commercial tobacco and cured leaf as a source of mosaic 
disease in tobacco. Phytopathology 17(8): 513-522, 1927. 
(Trop. Agric. (Trinidad) 4:135, 1127.) 

The vima from dry tobaeco 16-31 yeara old waa active when inocn- 
lated into growing planta. The diaeaae waa reduced by having the 
laborera nae ateam aterUiaed tobacco. 


The effect of a strain of tobacco on the yield and quality of 
burley leaf tobacco. Phytopathology 17 (8): 523-528, 1927. 
lioaaea due to the diaeaae. The author reporta two typea of moaaie 
and givea the reaulta of field atudiea on loaaea. 

Tobacco frenching—nitrogen deficiency disease. Kentucky 
Agric. Expt. Sta. Bull. 281, 1927. 

* Thia diaeaae ia frequently miatahen for moaaie. 

Observations and experiments on the control of true tobacco 
mosaic. Kentucky Agric. Expt. Sta. Bull. 280:145-174,1927. 
The disease is found in the seed beds. It overwinter in horsenettlei, 
ground eheniea and in cured tobacco. It is tranimitted by the men 
chewing diseased tobacco and spitting in the seed beds. 

.t, Sb ...-- 

Some virus diseases of tobacco in Kentucky. Phytopathology 
(Abstract) 18(1); 132-133, 1928. 

-- ft- 

Weed control and the potato Tims problem. Amer. Potato Jonm. 
6(9): 257-259, 1928. 

Experiments and observations on the control of true tobacco 
mosaic. Phytopathology (Abstract) 18(1): 132, 1928. 

Peach yellows and potatoes. Plant Disease Reporter 12(9): 
102-108, 1928. 

Brief minieognpli note glriiig the nelarioa of peseh yCDows end po< 
teto Tins die o ee ee . 
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Tobacco mosaic control in Mexico. Phytopathology 19(9): 
880, 1929. 

The anther believee that bnlk heating inaetivateB the Time. 


The viruses concerned in rugose mosaic of Irish Gobbler po¬ 
tatoes and the weed host problem. Phytopathology (Abs¬ 
tract) 20(1): 135, 1'130. 

_ & Johnson, E[dwiffd] M[arshall] 

The relation of some tobacco viruses to potato degeneration. 
Kentucky Agric. Bxpt. Sta. Bull. 309:475-507, 1930. 

Tho authors givo tho result of a large number of inoculoiions and 
doHcrijktions of tho symptoms of virus disease which may bo summarized 
as follows: 1.—A description of a tobacco disease called voiubonding. 
2.—Irish robl)lor potato plnnts healthy or disonsod, appear to always 
possosB a virus which produces necrotic and chlorotic ring and line 
patterns, in tobacco. 3.—Tho mosaic virus and intervcinnl mosaic virus 
from Irish Oobblor potatoes, and rugose mosaic virus from Green moun¬ 
tain })otatoc8 produces spot necrosis in tobacco. 4.—A mixture of 
healthy potato and veinbanding viruses produced a spot necrosis in 
tobacco which is the same as that produced by tho rugose mosaic virus 
of potatoes. 5.—Cucumber mosaic virus causes a mosaic in potatoes. 
There apjiears to be three strains. U.—Bingspot virus of tobacco is 
different from the neciotic ring produced by healthy potato virus. 
7.—Three strains of each virus produce a rugoso mosaic. 8.—^Viruses 
from weeds apjiear to bo important factors, 9 .—Myotut peraieae rarely 
if ever transmitted healthy potato virus. 

-- ft- 

Some possible causes of streak in tomatoes. Phytopathology 
20(10) : 831-839, 1930. 

A study of tomato streak and tobacco mosaic diseases. 

...........I & ............. 

The viruses concerned in a natural epiphytotic of streak in to¬ 
matoes. Phytopathology 21(13): 1087-1089, 1931. 

A brief paper on an outbreak of tomato streak in the greenhouse. 
The author concludes experiments which demonstrated that the streak 
in tomatoes and necroti^ mosaic in tobacco "resulted from a mixtim 
of tobacco and potato. 

A virus disease of plum and peach. Kentucky Agric. ExpL 
Sta. Bull. 327: 89-123, 1932. 

The author describes and discusses a vims disease of plum and peaeh. 
Gives the history of the disease, bndding experiments, discusses tho 
patterns and plum vims; spread of the virus budded trees and tha 
q[»read of similar vims diseases of the apple and rose. At tha and 
gives suggestions for eradication of the virus. 
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Seed transmission and sterility studies of two strains of tobacco 
ringspot. Kentucky Agric Expt. Sta. Ball. 827:43-80, 1932. 

The most severe disease m Kentucky. There are two types, the green 
and the yellow. The yellow is distinct from the Aucuba mosaic of 
potato. Both are carried in the seed Bing spot has been reported 
on Jimson, cantaloupe. Petunia, sweet clover, PhyaaUa sp., Solanwn 
oarolwensfs and cucumber The pods produce a small number of seed 
and the pollen grams are smaller than normal 

A Virus disease of Dilphininm and tobacco Kentucky Agric. 
Expt. Sta Res Bull. 327 81--88, 1932. 

The author reports a virus disease on the garden varieties of Delphi- 
mum tunsferablo to tobacco Ho also states that the virus under 
study appears to aftect plants in 3 famibes, ltanunouUm$ae, Solanaceae 
and CuouthUactof and in 2 orders, ManunciUales and Campanulalea 
of the iluiieiing plants 

Two seed transmitted ring-spot diseases of tobacco. Phytopa¬ 
thology 22(1) 29, 1932 

Tivo nng spot diseases, (o') gieen patterns, (b) green & yellow. 
Both aie tiiUismitUd b> the seed 

_, & Johnson, E[dward] M[arshall] 

Tobacco <hscnscs in Kentucky Kentucky Agric, Expt. Sta. 
Bull 328 19:}2. 

\ ])oj)iilai publication gnmg descriptions of tlu* eomuiou diseases, 
including the most common ^irus diseases. 

Vanha, J. V. 

Die Krausel-oder HoUkraukheit der KartoiFel, ihre Urbache 
und Bekanipfung. Monatbchefte fur Landwirtschaft, Jahrg. 
8(9) • 268, 1910. 

Venkata Bao, H. O. 

A preliminary note on the leaf curl mosaic disease of Sandal. 
Indian Forester 48(12): 772-777, 1933. 

Description of this new disease of Santalum album reported from, 
Mysore (India) which the author named **]eaf-eurl mosaic”. Trans- 
missibility studies were conducted which the author describes. The 
author found that leaf-curl mosaic spreads more rapidly than spike. 

Vhatarpodl, T[hoinas] Ojlifford] 

The stripe or streak disease of tomato in Quebec. Qnebec Soc. 
Protect. Plants. Ann. Bpt. 1923-24, 16:116-123, 1924. 

A dsMTiption of Ih. Mwn. 
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Streak or winter blight of tomato in Quebec. Phytopathology 
16(5); 311-331, 1926. 

A report of atudiea which show that this diwaae ia eaoaed by a Tima. 

Varadaraja Iyengar, A. V. 

Contribution to the study of spike-disease of sandal (Santalum 
album Linn). II Jonru. Indian Inst. Sci. Ser A. 11:97-109, 
1928. 

Cyontribution to the study of spike-disease of sandal (Santalum 
aUbvm L.). Part XV. The role of plant acids in health 
and disease, (n. d.). 

Tionvos fr(»m lionlthy pluiits pontuiii more niiilip niiii oxiilit* acids thnn 
those from diseused plants. The reverse is true for succinic acid. The 
diseased ]»InritH contain more phos])liateH thiiii the healthy plants. (*iir- 
bnn dioxide production is greater for diseased than healthy plants. 
Tlie reverse is true for slioots that hove been cut from the fdant. 

Vuten, J. 

ITntersuelmiigeii uber Blattroll-und inosaikkranklieit der Kar- 
toffel. (Investigations on leaf roll and mosaic disease of 
]»otatoes. I’flanxeuliau, 4:211-211 192H. 

Vaughan, E. K. 

Transmission of the crinkle ilisease of strawberry. Phyto¬ 
pathology 23(9): 738-740,1933. 

Keport of stiKlies of the Orepon Apfricultural Ex])eriment Station to 
determine the nature of the infective ]»rinciplp in strawlierry crinkle 
and its mode of transmihsion. 

Vaes, Bamdn 

El mosaico del tabaco (Tobacco Mosaic). Kev. Agrie. Puerto 
Rico. 10:25-26,1923. 

A brief popular discussion. 

Venkatarama, Ayyar, K. B. 

Is spike disease of sandal {Santalum album) due to an unbalanced 
circulation of sapf Indian Forester 44:316-324, 1918. 

A criticiun of Hole’s paper in Indian Foieater 43 : 480-448 (1917). 
Gives evidenre that the disease is not roused by Are and not due to 
unbalanced circulation of sap. 

Vaokatraman, T. S. 

Beport of the Government Sugar-Cane Ezpt. Sta. Sci Bpt. 
Agrie. Bes. Inst. Pusa 1984-25:142-151, 1925. (Bev. Appl. 
MyeoL 5:251, 1925.) 
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Mosaic of sugar cane maj have been present in India for some tfane 
without being recognised. 

_ft Thomas, B, 

A leaf adaptation conductive to mosaic resistance in the sugar 
cane. Agric. Joum. India. 28(1): 5&-57, 1928. 

The authors advance the theory that numerous trichomes which protect 
the leaves from the insect vectors are factors in resistance. 

Verhoeven, W[ilhelm] B[oudewijn] L[eenwenhnrg] 

Plantenkiekten, waarmede rekening moet 'worden gehouden hij 
de veldkeuring. (Plant diseases wliich should be considered 
in field inspections.) Tijdschr. Plantenz. 26:149-159,1920. 

Verpluicke, Q[ermain] 

A propos des maladies dc d^g^r^sccnce do la pomme de terre. 
(About the disease of degeneration of the ^tato.) Ann. 
Qembloux, Brussel 38:443-449, 1927. 

Quelques donueos nouvelles sur les maladies & virus filtrants. 
(i^ome new data about the filterable virus diseases.) Ann. 
Qembloux, Brussel 34:121-135, 1928. 

Les maladies 4 virus filtrants de la Betterave. (Beet disease 
caused by filterable viruses.) La Sucrerie Beige 48(7): 121> 
127, 1929. (Rev. Appl. Mycol. 8:355, 1930.) 

LUtt of three Tirus diieases of angar beet. 1.—Curly top carried by 
SiitetUx tenella. 8.— X eimilar dieease in Czechoslovakia which is enp- 
posed to be transmitted by Cieadtita temotata and S.—A similar disease 
in Belgium which is supposed to be transmitted by Mynvu pentoaa. 

Une maladie 4 virus filtrant des Antkuriwm. (A filterable vims 
disease of Anthurmm). Comptes Rendus Soc. de Biol. 108 
(7):524r^26, 1930. (Rev. Appl. Mycol. 8:388, 1980. Soe. 
Bot. France, Ann. Bull. 1880:246). 

Contribution 4 1’ 4tude histologique et cytologique d’ nne mala¬ 
die de la pomme de terre, appelee en Amerique ‘‘spindle 
tuber.” (Contribution to the histological and cytologieal 
study of a disease of the potato called spindle tuber in 
America.) Acad. Roy. Belgique C., Soi. M4m. Coll, in 8^ 
U;l-42, 1930. 

The nuclei are sometimea lobed and sometimes, contain nu»a liaa 
one nneleolns. X-bodies and striated inaterial ware present. 




PARTIAL BIBUDGRAPHT OF VIRITg OIHEA8B8 OF PLANTS 


88ft 


Etude histologique et cytologique des paries aeriennes de la 
pomme de terre atteinte de spindle tuber. (An hiatologioal 
and cytological study of the aerial parts of the potato at¬ 
tacked by spindle tuber.) Bull. Soc. Boy. Bol. de Belg. 64 
(1): 128-176, 1931.) 

The author continues studies ubicli he started in the United States. 
He found a modifleation of the tissue of the aerial parts of the diseased 
plants. 

Les maladies de degen^escence de la pomme de terre. Jouru. 
Soc. Centr. Agr. Belgique 11(6): 13B-170, 1931. 

Etude histologique compare^ de tubereules sains, allonges et 
normaux et de tubereules atteints de “Spindle tuber". (Com¬ 
parative .histological studies of sound elongated and normal 
tubers and those attacked by the “spindle tuber". La Su- 
crerie Beige 40(7); 121-127, 1931. (Bull. Soc. Boy. Beige 
63(2) : 138-148, 1931.) 


Experiences sur la transmission des maladies d^g^nSrescences 
de la pomme de terre. Ann. Gamblaux 37 (2): 65-69, 1931. 
(11): 345-349, 1144r-1146, 1932. 

This paper gives the results of transmission studies. 

Etude histologique comparee de tubereules sains, allong6e et 
normaux et de tubereules atteints de “spindle tuber". BulL 
Soc. Boy. Bot. Belg. 63(2): 138-144, 1931. 

Une maladie & virus filtrant de Pelargonium Zonale. (A disease 
of Pelargonium Zonale due to a filterable virus.) Bull. Ce. 
Sci. Acad. Boy. de Belgique, Ser. 5. Vol. 18(8): 269-281, 
1982. 

Experiences sur la transmission des maladies de d4g4n4resoenoe 
de la pomme de terre. (Experiences on the transmission of 
the diseases of the degeneration of the potato.) Ann. Qem- 
bloux 88(1): 12-23, 1933. 

Description of result obtained in experiments on vims dis es<«es ef 
potatoes. 
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Hotes nouveanx des maladies & virus filtrants de la Betterave. 
(New hosts of the beetroot diseases due to filterable viruses.) 
Bull. Soc. Boy. Bot. Bclg. ser. 2 16(2); 137-147, 1933. 

Beport of the snthoT’s erow-inocnlstion experiments with ydknra 
and mosale Tiruses of beet on 60 plants, most of which aie eommen 
weeds. 

Btude comparative de pommes de terre d’ origiues diverses. XL 
B^sultats des experiences faites en 1932. (Comparative 
studies of potatoes of different origines. 11. Results of Ex¬ 
periments done in 1932.) Bull. lust. Agron. & Stat. Bech. 
de Qembloux 2(1): 4.'5-73, 1933. 

The de(;;eneration diseases present wore leaf roll, mottling, mild 
mosair, rugose mosaic, crinkle mosaic, auruba moAc and streak. 
Hesults of studios are given in full details and tabular form. 

Les viroses dc la betterave. (The viroses of the beet.) Su- 
crerie Beige, 63(1): 2-10, 1933. 

Verret, J. A., Ss Verret, D. F. 0. 

Losses caused by mosaic in U-109 plant cauc. The Hawaiian 
Plant. Hee. 33(3): 362, 1926. 

Losses from mosaic. Kohala Sugar Co. Expt. No. 1. Hawaii 
Plant. Rec. 31:244-245, 1927. 

Vertenil, J[oaeph de], ft Bmnton, L. A. 

Sugar cane experiment 1919-1922. Trinidad ft Tobago Dept. 
Agric. Bull. 19(4): 188-214; 20(2-4): 65-109. 1922. 

Verwoerd, Len 

Two diseases of the tomato mosaic and early blight. Farming 
So. Africa, 3:1167-1169, 1928. 

On two cases of recovery from a mosaic disease tomato plants 
Lycopersieum egculentum. Ann. Appl. Biol. 16(1): 34-39> 
1929. 

Six cuttings from a diseased plant were rooted. Two of them did 
not devel<^ Symptom and the juice from them did not cause the 
disease ia other plants. 

Rafaal A. 

The eradication of sugar cane mosaic in Fajardo. Puerto Bieo 
Ins. Expt. Sta.. Circ. 88:52-55, 1920. 
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La represidn del matizado en Fajardo. (Mosaic eradication in 
Fajardo.) Bev. Azucarcra & Agric. Puerto Rico 1:96-98, 
1921. 

The efficiency of “roguing” method for the eradication of 
mottling disease. Louisiana Planter 68(2): 30, 1922. 

The disease was reduced from 0.5 to 0.002%. Believes that roga- 
ing can be practiced where the percentage of disease is less than 15%. 

Cane mottling eradication. Facts About Sugar 15(4): 78, 1922. 

See proceeding annotation. 

Overcoming the mosaic disease at Fajardo. Facts About Sugar 
18(20): 468, 1924. 

Mosaic has been overcome by roguing. 

Vibert 

Observations relatives a L’ influence qu’ exerce la greffe sur le 
sujet. (Observations about the influence tliat the graft 
exercise on the stock.) Joui'u. Soc. Imp. & Cent. Hort. 
(France) 9:144-143, 1863. 

In this paper the anther demonstratea the tranamiaBibility of roM 
mosaie. 

Vidal, L. F. 

El mosaico de la cana ile aznear. (Mowic of sugar Cane.) 
Tipografia (Vrvaiites, San P. dc Macoris, Dominican Bcp. 44 
p. (Facts About Sugar 26:50:i, 1931.) 

A popular textbook. 

ViUamin, V. 

Mosaic-immune variety of sugar-cane. Sugar 5:345, 1923. 

viimio, o. 

(rateraWe virus) Ztschr, Infektionskrank, n. Hyg. Hanstiers, 
9(6): 433-479, 1911. 

Wnoent, 0[heBter] L[6on] 

Potato breeding problems. Proe. 16th Ann. Meeting Potato 
Assoc. America. 1929-80 :63—69, 1930. (Bev. Appl. MyooL 
9:550,1930.) 

Beialts of efforts to develop a variety free from mosaic. 

Wnicni, 0[arl] O[oorge] 

Precipitation of the vims of tobacco mosaic. Seienee n.8. 66 

(1711): 357-358, 1927. 
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_ft Petre, A[iidr«w] W[i]Uaiii] ' 

Mosaic disease of tobacco. 1—^Progress in freeing the vims of 
accompanying solids. Bot. Gaz. 87(1): 14-38,1929. (Contr. 
Boyce Thompson Inst. 1:479-503, 1929.) 

This paper giTee the results of experimental work for the purpose 
of freeing the aetiTe agent from all other material. The authors 
report that the vims is precipitated by an aqueous solution of safranln. 

Progress in freeing the virus of mosaic disease of tobacco from 
accompansring solids. Phytopathology (Abstract) 19(1): 107- 
108, 1929. 

Mosaic disease of tobacco. IT. Activity of the virus precipita¬ 
tion by lead acetate. Contr. Boyce Thompson Inst. 3(1): 131- 
146, 1931. «s 

The author deseribes a new method and gives the results of experi¬ 
mental work. 

-- ft Gildehaim, Edgar J. 

Comparison of juice from diseased and healthy tobacco plants. 
Phytopathology (Abstract) 22(1): 29, 1932. 

Decomposition of the safranin precipitate of mosaic vims of 
tobacco. Phytopathology (Abstract) 22(1); 29,1932. 

Mosaic diseases of tobacco: 5—^Decomposition of the safranin- 
vims precipitate. Phytopathology 22(12): 965-975, 1932. 

This paper gives the results of esperimental studies for securuig 
a rapid method for the purification of vims preparation. 

Vims diseases of plants. Missouri Agric. Ezpt. Sta. BulL 810: 
41, 1932. 

Brief notes on experimental work in progress to Safawmiiiff the na¬ 
ture of the vims of solanaeeons plants. 

Further purification of the virus of tobacco mosaic. Phytopa¬ 
thology (Abstract) 28(1): 35, 1933. 

Purification of the virus of tobacco mosaic. Phytopathology 
(Abstract) 24(1): 20, 1934. 

Possible chemical nature of tobacco mosaic vims. Science njk 

' 79(2059): 548-849, 1934. 
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Brief artlele, d i een e eing, Lojkin and Yloioii, Barton>Wii|^t and 
Me Bain, and Oaldwdl*e pieTiona work on the aabjeet Oonqpailaon 
of leanlte obtained nnder each eondition. 

▼oiditiiiff, Eermami von 

Uebor die kemrang der kartoffelknollen. Bot. Ztg. 1, 80:87- 
114, 1902. 

Vogsl, Irring Homy 

Leaf-roll and mosaic of potatoes. Proc. New York State Po¬ 
tato Assoc, p. 21-24,1918. 

Vogw, E[nist] 

(The history of potato leaf-roll.) I^hhng’s Landw. Ztg. 81 
(16): 542-552, 1912. 

Volk, A[lfiml] 

Das diesjahrige starke Auftreten des Mosaikkrankheit (Qelb- 
flegheit) des Sinates. (The current year’s widespread oc¬ 
currence of mosaic disease (Yellow spotting) of spinach.) 
Inst, fur Pflanzenkrankh. der Landw. Hochschule. Bonn. 
Poppelsdorf. 3 p., 1929. (Rev. Appl. Mycol. 9:428, 1930.) 

A severe outbreak of moaoie on sptn'i-h. The disease is transmitted 
bgr MoorosipAwn pisi, Aphi$ fabae, (A, mUtU) Mytaide$ {Mpn») 
persieae.) 

Einfliisse des Bodens, der Luft des Lichtes auf die Empfan- 
glichkeit der Pflanzen fur krankheiten. Phytopath. Zietsch- 
rift. 8(1): 9-16, 1931. 

Volkart, Albert] 

Abvan und Yiruskrankheiten. (Degeneration and vims dis¬ 
eases.) Land. Vortrage 55 p., 1933. 

Disrussion of the ecological theory of degeneration of potato niik 
special reference to H. Morstatt, Merkenschlager and other hypothesia 
The author declares that potato degeneration as observed in Snltser- 
land is entirely to be attributed to the influence of virus diseases. 

Wagnr, V. A. 

Tomato diseases. 1—^Leaf spot; 2—Blossom rot, 3—Mosaic, 
4—Canker of bacterial spot, 5—Bacterial wilt. Farming 
So. Africa, 8:133-136, 185-190, 235, 289-290, 1927 ; 8:601- 
602, 1928. 

Wagner, M. 

Yari4t4s de Pomme de terre snseeptibles d’etre cultiv^s avec 
snec4s en des altitudes entre 1,000 et 2,000 metres. (Potato 
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varieties susceptible of being cultivated with suoeen at an 
altitude between 1,000 and 2,000 meters.) Gomptes Bendns 
Acad-Agric. Prance 16(21): 768-765, 1929. 

Wahl, B[nino] 

Bericht iiber die Tatigkcit der Budensanstalt fiir Pfl anze n s chultz 
in "Wien in den Jahren 1921 bis 1923. (Report on the Fed¬ 
eral Tnstitude for Plant Protection in Vienna during the year 
1921 to 1923.) Ztchrs. Landw. Ver. in Deutsch-Ostr. p. 48, 
1924. 

Waite, M[erton] B. 

Peach yellows and frost injury. Science n.s. 31 (803); 798-799, 
1910. 

Brief but very comprebensiTe note defining then two tronblee of 
frequent ronfueione, 

The ])eaeh yellows group of peach disease. Calif. Dept. Agr. 
Mo. Bull. 19(7): 484r488, 1930. 

Brief popular doocription of peaeb yellows, peach rosette, little peaeh 
and phony pearh disease. 

Wakefldd, E[l8ie] M[aud] 

Mosaic disease of cane. Sugar, 23:500-501, 1921. 

Mosaic disease of plants. West Indian Bull. 18:197-206, 
1921. 

Wakker, Jan H[endzik] 

Gele Strepenziekte. (Yellow stripe disease.) Archief voor de 
Java Suikerind, 1:4, 1894. 

Die indirectc Bekampfung der Serehkrankheit des Zucker- 
rohres auf Java. 66:1-7, 1896. 

-, ft Went, F[riedich] ft[ngniit] F[erdinAnd] 0[lirii- 

tian] 

(A review of the diseases of the sugar-cane in Java, I.) Med. 
Proefsta. East Java. N. Ser. No. 28, p. 11, 1896. 

-., ft- 

De Ziekten van het Suikerriet op Java. (Sugar cane disease 
in Java.) Leiden, p. 166-169, 1898. 

Walbaeh, B[inieon] B[nrt] 

The filterable virus summary. Jonm. Med. Res. 87(1): 1-^ 
1912. 
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Waldmami, 0. Pyl, 0. 

t^ber imsishtbare krankheitserreKer. 1—Der Stand der Viros* 
foschung. 2—^Ober die mogbichkeit einer cbemiscben Beor- 
beitung des Virus problems. 3—Die Eunsthehe Yermechrong 
netravisibler Erankheitserreger. Naturwissenschaften SO: 
129-134, 150-153, 1932. 

Walker, M[arion] N[e7vman] 

Physalis and cucurbit mosaic intcrtransmissible. Phytopathol¬ 
ogy (Abstract) 14(1): 56, 1924. 

The mosaic disease of Nieotiana glutinosum not distinct from to¬ 
bacco mosaic. Phytopathology (Abstract) 14(1): 57, 1924. 

Studies on the mosaic disease of Nicoticma gluimosa. Phytopa¬ 
thology 16(9): r>42-.'543, 1925. 

The author gives a brief review of the literature and results of 
inoculation work. Ho says: **The mosaic disease on toliacco is trans¬ 
missible to ghUinosa and the mosaic disease on N, gluiinosa is traiUh 
misBible to tobacco”. Tomatoes are susc(*})tible to the same diseahe. 

The Relation of Certain species Oi Pliysa^is to overwintering of 
the mosaic diseases of cuentnbur. Phytopathology 16(12): 
733-744, 1925. 

The author givos evidence that the cucumber virus overwinters in 
Physalis pubescens. He transmitted the disease by inoculation to 
aubgldbrata and P. heierophyllti. 


A comparative study of the mosaic disease of cucumber. To¬ 
mato and Physalis. Phytopathology 16(7): 431-458, 1926. 

A study in the variations of the roactiuns of host plants to ea- 
trac'ts from different mosaic plants. 

-, St Stahl, 0[orwin] P[loyd] 

Certain grass hosts of the corn aphid considered in relation to 
their occurrence in Gyba. Trop. Plant Res. Foundation Bull. 
6:3-14,1926. (Rev. Appl. Mycol. 6:318, 1926. Rev. AppL 
Ent. Scr. A. 16:379, 1926.) 

This paper gives the roeulte of etadies of sugar cane mosaic oa 
other hosts. 

Walkar, M. N. 

Occurrence of watermelon mosaic. Phytopathology 28(9}: 741— 
744, 1933. 
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Bqxnt of tlie oeenmnee of watomeloii motto la llorfda. The 
writer givee a deeeriptton of the dieeeee ead ite bdiarionr. ApMi 
ffOMffpU appeere to be the poieibto iaieet veetor. Thto to appanaflj 
the diet reemrd of the epoataaeons oeenrieiiee of aioea to la wate rm e toa e. 

Wallaoe, 0. B. 

Beport of the Mycologist. Tanganyika Territory Dept. Agr. 
Ann. Bpt. 1982:76-80, 1933. 

The author reports that the most destmetlTe dtoeaee of eeeaau to a 
toaf enil probaUjr eansed by a rims. 

WaUmaii, F. 

Baoteriophagie et processus similares mosaique des plantes. 
(Bacteriophage and similar processes mosaic diseases of 
plants.) BuU. Inst. Pasteur 88(1): 1-14, 1928. 

Waon, F[rank] B[i]rkett] 

Chlorosis yellowing of plants; cause and control, ^tah Ezpt. 
Sta. arc. 86, 11 p. 1930. 

_., A Blood, H[eb«rt] L[omi] 

Biochemical changes accompanying curly top of tomatoes. 
Phytopathology (Abstract) 23(11): 929, 1933. 

Waters, 0. E. 

Witches’ broom on the locust. Plant World 1:83-84, 1898. 

Watson, b:. E. et al 

Proceedings of the conference on the spike-disease of sandal 
held at 11 A. M. on Monday, the 7th July, 1930 at the Indian 
Institute of Science, Bangalore, Indian Forester 67(5): 215- 
233, 1931. 

Beports of many inveatigatora of the atndtoa on various phases of 
this vims disease. 

Watt, B. D., Ck>dda]:d, E. J., A Osbrnn, J. G. B. 

Investigations of “bunchy top’’ disease of bananas. Queens¬ 
land Agric. Joum. 21(4)-.263-275, 1924. 

A very eomprchensive paper on our huowledge of the disease up 
to that time. 

Wan|^ John G., A Flnson, Carl G[eorg»] 

Particle size of the virus of tobacco in purified solutions. Phy¬ 
topathology (Abstract) 28(1): 29, 1932. 

Wdbb, BCobart] W[illiain], Leighty, Opyds Evart], Dnngaa 
G[a(ng»] H[ariaa], A Kandrldk J[aniea] Bpain] 

Varietal resistance in winter wheat to the rosette disease. 
Jram. Agric. Bes. 88(6): 261-270, 1923. 
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The Tesnlte ot etudiee diowisg that this disease can be controlled 
the use of rosiatant varieties. 

Certain factors influencing the development of the mosaic dis¬ 
ease of vrinter vfheat. Phytopathology (Abstract) 17(1): 
41, 1927. 

Soil factors influencing the development of the mosaic disease 
in winter wheat. Joum. Agric. Bes. 86(7): 587-614, 1927. 
This paper gives the efleet of temperature and moisture on the 
development of both the host and the disease. 

Further studies on the soil relationships of the mosaic disease 
of winter wheat. Joum. Agric. Bes. 86(1): 53-76,1928. 

This paper gives the results of studies showing that the active agents 
exist in the soil. 

Waber, 0[eorge] F[redttiok] 

Mosaic disease of sweet potato. Phytopathology (Abstract) 
18(1): 42-43, 1923. 

_ft West, E[rdinan] 

Diseases of sweet potatoes in Florida. Florida Agric. Bqtt. 
Sta. Bull. 212, 40 p., 1930. 

Popular notes given sweet potato mosaic diseases. 

Mosaic disease of vegetable plants. Florida Agric. Bxpt. Sta. 
Press. Bull. 446, 2 p., 1932. 

Popular. 

Wadkewortli, E[eniian] H[amilton], ft Anders, 0. B. 

Value of certified Irish potato seed in Mississippi. (Mosaic) 
Mississippi Agric. Ezpt. Sta. Circ. 60, 4 p., 1925. 

Popular, contains data on yield. 

Effect of mosaic on sweet potato yields. Missouri State Plant 
Bd. Quart. Bull. 6(3): 11-12, 1926. 

Degeneration diseases of the irish potato in Mississippi. Mis¬ 
sissippi Agric. Ezpt. Sta. Bull. 268. 11 p. 1928, 

The author gives a deaeription of moaaie, leafroll and i^ndle tober. 
Also the effeets on produeUon and method of eontrol by tiw use of 
eertifled seed. 
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Wafaner, J[amM] L[e Boy] 

Further evidence of the non-transmissibility of the so-called 
sweet potato mosaic. Phytopathology (Abstract) 16(1): 7^ 
1926. 

Alfalfa mosaic. Phytopathology (Abstract) 21(1): 122-123^ 
1931. 

Studies on alfalfa mosaic. Phytopathology 24(3): 239-247, 
1934. 

DeBcription of a transmiBsible virus disease of alfalfa, of the mosaie 
typo. The insect vector used in transmitting the disease was the pea- 
aphid. 

WeisB, F[reeinan] A[lbert] ^ 

A summary of tlie important contributions to potato pathology^ 
'wihieh have appeared in foreign periodical literature in the 
past year. Potato Assn. Amer. Proc. 14 :215, 218~22S, 1927. 

__ Ss Me Whorter, Frank P[aden] 

Pacific Coast survey for rose mosaic. U.S.D.A. Plant Disease 
Reporter 14(20): 203-205, 1930. (Mimeographed). 

Wellensiek, S[usan] J[acobu8] 

Met ecu ITollandew samenvatting de physiologic der knolvorm- 
ing bij de aardapple. (The physiology of tuber-formation 
in the i)otato plant.) Overgedrukt uit de Mededeelingen van 
de Land Bouwhoogeschool. Deel 33, 1929, 

The author planted tubers in wet sand and kept them in the dark.. 
The sprouts were removed as soon as formed. The author describes 
seven typos of tuber formation as follows,—(1) Normal tuber-forma¬ 
tion.—(2) aerial tuber-formation,—(3) tuber formation during storage 
in the light,—(4) tuber formation during the storage in the dark,— 
(5) tuber-formation on dried mother tubers,—(6) premature tuber- 
formation after planting,—(7) Oortwijin Botje’s case of tuber-foima- 
tion are compared as to their mode of origin, they all can be ascribed 
to an increase of the concentration of food-substances. However, this 
increase may be directly due to photosynthesis (above ^ypes 1, 2, sad 
perhaps 3), indirect absolute due to loss of water (types 4, 5 and d, 
probably also type 3) or indirect relatively due to loss of a eertsia 
substance (type 7). 

De invlved van poottijd en rijafstand op de verspreiding van 
Aardappelvirosen. (The influence of planting time and row 
' distance on the spread of potato viruses.) Landbonwkondig 
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Tijdsohr., 41 (497): 641-648,1929. (Rev. Appl. Myool. 9:881, 
1930.) 

The reenlts are tabulated and givea mueh valuable infonnation. 

Wallington, B[ioliard] 

Degeneracy of the potato. Bpt. Second, Ann. Meeting Min* 
nesota Potato Orowers AsR’n, 1917. 

The uselessness of hill seleetion under eonditions where rapid 
degeneration or running-out is prevalent. Proc. Amer. Soi< 
1019:175-179, 1920. 

Wellman, F. L. 

Control of eelcry mosair by eradicating of the wild host ConuM- 
Una nudiflora. Phytopathology, 22(1) :30, 1932. Science 76: 
390-391, 1932.) 

The diaoaee ie not carried in the seeds but persists in C, nudiflora. 
The vector is Aphit gossyppi. 


Wennink, C. 8. 

De gevolgen der hladrolziekte bij aardappelen. (Control of 
leaf-roll of potatoes.) Tijdsch”. Plantenz. 24(1): 1-4, 1918. 

The results of exporunents which support Quanjor’s statement that 
disease-free potatoes ran bo produced by seed selortions and growing fai 
non-infested soil 

Went, F[riedich] A[iigiut] F[erdinand] C[hristian] 

De serehzickte. Arch. Javar-Suikerind. 1:425-472,1893. 

De serehziekte. In Wakker en Went. De ziekten van het 
Suikerriet of Java p. 76-98, 1898. 

Werner, H[arvey] 0[8car], ft Howard B[obert] F[raiiois] 

Seed potato investigations. Nebraska Agric. Exjit. Sta. Bee. 
Bull. 24, 58 p., 1923. 

Field studios on the effects of degeneration diseases and methods 
of control. * 

Spindle-tuber, the cause of “run out“ potatoes. Nebraska Po¬ 
tato Imp. Assoc. Ann. Rpt. 6:57-79, 1924. 

Relation of environment to spindle-tuber symptoms. Proo. 1924 
Ann. Meeting Potato Ass’n Amer. 11:102-106, 1926.* 

A discussion of facts brought out as a result of Add esperimonta. 
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The spindle-tuber disease. On cause of “run-out” of seed po¬ 
tatoes. Nebraska Agric. Expt. Sta. Bull. 807, 21 p., 1926. 
Tbis paper gives the dlstribntion of the disease, its effect on jridd 
and qnalitF, s^ptoms, transmission, rate of increase and methods of 
control. 

The spindle-tuber disease as a factor in seed potato production. 
Nebraska Agric. Expt. Sta. Bes. Bull. 88:4-128, 1926. 

A very extensive paper ^ving symptoms, commercial consideration, 
geographical distribution, influence of enviroment smd tranamiaiian. 

Identifying spindle tuber in the field. Amer. Potato Joum.. 
4(8): 89, 90, 1927. 

Relation of time of roguing to the spread of spindle tuber in 
seed potato plants. Phytopathology 19(11): 1045-1049,1929. 
(Rev. Appl. Mycol. 9:263, 1930.) 

A discuarion of control by roguing. 

Effect of variable conditions within a field containing spindle 
tuber plants upon the seed value of the potatoes produced. 
Amer. Potato Joum. 6(6): 168-170, 1929. 

Wflrth, E[mil] 

Zur Klimatologye, Pfianzengeographie und Qeschichte des Euro- 
paischen Ackerbanes. (On the climatology, plant geography 
and history of european agriculture.) Ber. d. Deutsch. Bot. 
Gesell, 47:34, 1929. 

WesielB, P[hilip] HCenry], ft Hartwell, B[iirt] L[aiW8] 

Viability and composition of “seed” potatoes as affected by 
climatic conditions and by various other factors. Joum. 
Amer. Soc. Agron. 19:761-780, 1927. 

This paper contains some data on the "running out" or "deteriora¬ 
tion" of potatoes. 

Westerdijk, Johaima 

Die Mosaikkrankheit der Tomaten. (Mosaic diseases of to¬ 
mato.) Meded. Phytopath. Lab. Willie Commelin Scholten, 
Amsterdam, 1:1-20, 1910. 

Gives lesnlts of studies on heredi^, Ught and trsnsmission. Could 
■not infect tobacco with tonmto mosaic or tomato with tobacco mosaic. 
Carried in the seed. 
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Die mosaikkrankheit der kartoffelplanze. (Mosaic disease of 
the potato plant.) Jahreshericht de Terreiningong fiir 
angewandte Botauik 14:145-149, 1916. 

Weston, William H[en]7] Jr. 

Report on the plant disease situation in Guam. Guam Agrio. 
Expt. Sta. Report 1917:45-62, 1918. 

Beported a yellowing and dwarfing of corn. 

Whetsel, H[erbert] H[iee] 

Report of the pathologist for the period June 10 to Dec. 1921, 
pp. 30-64. Bermuda, Bd. and Dept. Agric. Reports. 1921: 
30-64, 1922. 

The seed potato situation. Bermuda Dept. Agric. Bull. 1922: 
2-4, 1922. 

Whipple, Orville B[laine] 

Degeneration in potatoes. Montana Agric. Expt. Sta. Bull. 180, 
29 p., 1919. 

Popular discuBsion. Gives the result of five years' field studies on 
theao diBeases. 

White, Richard P[eregTine] 

An infectious chlorosis of roses. U.S.D.A. Plant Diseases Re¬ 
porter 12(4): 33-34, 1928. 

Early record and description of the disease. 

Field control of rose diseases. Phytopathology (Abstract) 20 
(1):130-131, 1930. 

(Diseases of the following ornamental plants: China aster. Del¬ 
phinium or larkspur, iris, peonias, roses, sweet peas and tulips. 
New Jersey Agric. Expt. Sta. Circ. Nos. 284, 237, 289^ 241, 
243 & 244^ 1931. 

Popular notes on vims diseases of these jdants. 

Ghlorose of the rose. Phytopathology, 22(1): 53-69, 1982. 

The author deserihes different types of ehlorosis with special at¬ 
tention to the vims type which attacks Sosa manett^ S. mMifora X. 
odorata and some variettes. 

Whitahead, T[afhan] 

A possible cause of “spike” in sandal. Indian For. 48:247, 
1916. 
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Leaf curl and mosaic of potatoes and their relation to deteriora¬ 
tion in jdeld. Univ. Col. No. Wales, Bangor, Agric., Ept. 
Ezts., 1920-21:48-50, 1921. 

Transmission‘of leaf-roll of potatoes in N. Wales during 1921. 
Bpt. Int. Gonf. Phytopath, and Econ. Ent. Holland, P. 147- 
149, II. Veenman & Sons. Wageningen, 1923. 

The results of studies showing that this disease enn he transmitted 
through the roots. 

Plant virus diseases. Brit. Assoc. Adv. Sci. Bpt. (Abstract) 
91:493, 1923. 

_ ^ 

Potato leaf-roll and degeneration in yield. Aim. Appl. Biology 
11(1): 31^1, 1924. 

A jirogress report on methods of transmission and treatments. 

Some experiiueuts on potato leaf-roll transmission in Wales. 
Welsh Jourii. Agric. 1(1-10): 184r-l88, 1925. 

Experiments on the control of potato leaf-roll. Welsh Joum. 
Agric. 3:189 ISO, 1927. 

Phloem-necrosis and starch accumulation in potato leaf-roll. 
Kei». Brit. Assoc, p. 388-:5t59, 1927. 

_., ft Curri^ J. F. 

Potato leaf-roll. Development of secondary symptoms in the 
year of infection. Scottish Joum. Agric. 12(2): 214-215,1929. 

Brief preliminary notes on the subject. 

.— * - 

Development of secondary symptoms in the year of infection. 
Journ. Min. Agric. Gt. Brit. 37:159-163, 1930. 

Besults of experiments conducted bj the authors. It is suggested 
that the presence of secondarily infected plants in a crop will afford 
a reliable index of the degree of infection of the seed-stoiO^ only if 
it is known that the plants had passed a certain critical stage in 
growth before aphia infestation ocenrred. 

Transmiacdon of potato leaf-roll. Nature 186(3172): 241-242, 
1830. 

A brief review of transmission by insects. 
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Transmission of potato leaf-roll. Nature 126(3165): 974r-975| 
1930. 

The author reports Myzun cireumfiemu as a veetor of leaf-roll and 
Maorotiphum gei as a feeble Yeetor, 

A study of the degeneration of certain potato stocks. Ann. 
Appl. Biol. 17(3) r 452-486, 1930. 

An oxtensiTe discussion on the subject giving experimental data. 

Respiration of liealthy and leaf-roll potatoes. Nature 128 
(3240) : 967, 1931. 

A brief note in which the author reports a disturbance in the met¬ 
abolism of diseased potatoes. lie does not offer any explanation of 
the results at present. 

On the transmission of potato leaf-roll by aphids. Ann. Appl. 
Biol. 18(3): 299-304, 1931. 

Both Mysus c%rcumP(xua Buckton and M, perstoae Sulz are equally 
efficient vectors of ])otato leaf-roll. Macrostphum gfi Kock transmitted 
the disease only once and the author regards this aphid as an open 
question as vcctois. 

_ & Currie, J, P. 

The susceptibility of certain potato variations to loaf-roll and 
mosaic infection. Aim. App. Biol. 18(4) ; 508-520, 1931. 

Soven varieties were tested. Mosaic infection was very light; on 
the other hand infections duo to leaf roll were very heavy. Other val¬ 
uable data are given. 

The physiology of potato leaf-rolJ. 1—On the respiration of 
healthy and leaf-roll infected potatoes. Ann. Appl. Biol. 
21(1): 48-77, 1934. 

''A comparative study of tbe rates of respiration, as measured by 
the weight of carbon dioxide evolved, has been made with healthy and 
leaf roll infected potatoes at all stages in theJife cycle, under anaerobic 
as well as aerobic conditions.” 

” Except for a short period covering the end of dormancy of the 
tnber to the first unfolding of the leaves, the infected plant resfiires at 
n much higher rate than does the healthy one. This is true also when 
the conditions of light temperature, and external carbon dioxide ap¬ 
proximate to those present in the field.” 

”The rate of respiration is not directly related to the presence of 
vims bnt rather to the available amonnt of respirable substrate. Nor¬ 
mally the acenmnlation of sneb substanees in tbe leaves of leaf-roll 
plants ooenrs at a very early stage of dev^opment, bnt eaa be ddayed 
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eontinnouB exponire to light of low intonntieB. Under theie Intter 
conditions the rate of reepiratton of diseased plants approximates to 
that of healthy ones.*’ 

Wtohmiuui, W. 

ITnaehe. Yerbreitimg und Bekampfung der mosaikkrankhoit 
des Spinats. (Cause, distribution and control of the moaaie 
disease of spinach.) Obst-und Oumusebau 76(10): 160-161, 
1930. 

Brief popular notes on the etiology and control of the mosaie of 
spinach. 

Die Spinatkrankhcit, ihre Urasache, Verbreitung und Bekamp- 
fung. (The Spinach disease, its cause, spreading and 
Nassauer Land 112:100, 1930. (Obst. u. Qemuseb. 76:160- 
161. 1930.) to 

Biacnssion on moaaie disease. 

Die spinatkrankheit am Bheim. (The spinach disease at the 
Bheim.) Die Umsehan 84:451-452, 1930. 

Wiokens, O. W., ft Oanie^ W. M. 

Bitter pit in apples. Its occurrence in store in relation to date 
of picking. Joum. Dept. Agric. W. Australia 2 Ser. 4(8): 
354-357, 382-385, 1927. 

Account of his eonduidona as to the date of picking in rdation to 
the disease. Written before the cause was known. 

Wieler, A[rwed] 

Die grumosen Yerstofungen des sereh-kranken suckerrohree. 
Beit. Wiss. Bot. 2(1): 29-140, 1897. 

Relation of cranberry varieties to the spread of false blossom. 
Phytopathology (Abstract) 28(1): 86, 1933. 

Wllbriid^ 0[ertnide], ft Ledeboer, F. 

Bijdrage tot de kennis des gelestrepenziekte (Contributioii 
to the knowledge of the yellow stripe disease.) Arch. Java 
Suikerindus Neder. Indie Jaarg 18:465-518, 1910. (Ble' 
printed as Meded Proefst. Java Suikerindustrie 2(89): 448- 
495, 1910.) 

Een-Ondenoek naar de verbreiding der gelestrepenziekte door 
bladluizen. (An investigation of the transmission of ydlow 
stripe disease by green-lice. Meded. ProefM. Java SoiketjndL 
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80(10): 418-456, 1922. (Int. Su^ar Journ. 86(295): 346-451, 
1923. Bev. Appl. ESnt. Her. A. 11:90,1923. Bev. Appl. Myool. 
2:236-237, 1922.) 

The anther givei brief history of the disease and states that her ob> 
eervations in Java eorroborates those of Brandes in the United Staten. 

Warmwaterbehandeling van stekken als geneesmiddel tegen de 
serehziekte van hel suikerriet. (Hot water treatment for 
cuttings as a remedy against sereh disease of sugar cane.) 
Arch. Suikerindus. Nederlan-Indie, Meded. Proefst. Java 
Suikerindus. No. 1, 15 p., 1923. 

Bekfimfung der Sereh-krankheit. (Combating the sereh dis¬ 
ease.) D. Zuckrindunst. 48:274, 1923. 

Mechanical transmission of sugar mosaic. Proc. Third Congress 
Tntemat Hoe. Sugar Cane Technologists p. 155-165, 1930. 

^ This oxporimenl indicated that it 1b poBBible for aufcar care moBaie 

to be transmitted by the cutting knives. 

Wilcox, Baymond B[oonnan] 

Eastern blue-stom of the black raspberry. TT.S.D.A. Circ. 227, 

12 p., 1922. 

A description of a diaeaso which may be due to a yirus. 

-., A Smith Floyd, F[ranklin] 

Transfer of mosaic disease from red to black raspberry. Phy¬ 
topathology (Abstract) 14(1); 55, 1924. 

Observations on masking of raspberry mosaic by high tempera¬ 
ture. Phytopathology (Abstract) 16(1): 80, 1926. 

False blossom inoculation experiments at Toms Biver, N. T. 
1923-1929, Proc. 60th Ann. Conv. Amer. Cranberry Qrowers’ 
Asso. p. 11-16,1930. . 

The author demonstrated that the false blossom of the cranberry was 
transmitted by the blunt-nosed leaf hopper {EiuoeliB stHotukis). 

Adjoatmenta to cranberry falae bloaaom in New Jeraey. Proc. 
Ann. Conv. Amer. Cranberry Qrowera’ Aaaoc. 68:7-11, 14- 
77, 1982. 

Statistieal data of eranberry production in New Jeney from 1884 to 
1880, and the effaet of it doe to Mae bloaeom. 
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WOea, O. B. D. 

Sugar oane mosaic disease. Barbados Dept. Agrie. Ann. Bpt. 
1937 - 28 ; 16-18, 1928. 

Beport of fbs work during the year in regard to angar^aae no sa i e 
dndioAtioiio 

Report of the plant disease inspector for the year 1928-29. 
Ann. Bpt. Dept. Agric. Barbados for the year 1928 - 39 : 85 - 
88, 1980. (Rev. AppL MyooL 9 :560, 1980.) 

A reeord of sugar eaae m^ie. 

Die durk die Riibenblattwanze erzengte krauselkrankheit der 
Biiben. Arbeiten der Biologischen Reichsanstalt fOr Land* 
und Forst-urirtschaft 16(1): 115-167,1928. ^ 

Die Riibenblattwanze Piema quadrato Fieb. (The beet leaf bug 
Piegma Quadrata Lieb.) Monogr. Zum Pflanzenschuts, J. 
Springer, Berlin, 2, p. 116, 1929. (Abs. in Fortsch. der 
Landw. 4(22): 736, 1929. Rev. Appl. Mycol. 9(8): 168, 
1980.) 

A study of the beet leaf bug Pietma quadrata (Zotmmiut guadratiu) 
a veetor of ourl on betta, mangolds, qpinaeh and sorrel {fiwnea aeetota). 

WnUams, O^azxlngton] B[onsor] 

The mosaic disease of sugar-cane in Trinidad. Trinidad & 
Tobago Dept. Agric. Bull. 19(1): 80-87, 1920. 

The mosaic disease of sugar cane. Trinidad and Tobago Dept. 
Agric. Bull. 19(2): 49-50, 1^21. 

Sugar-cane pest and disease in Trinidad in 1920. Trinidad and 
Tobago, Dept. Agric. BulL 19(3): 111-112,1921. (Bey. AppL 
Hycol. 1:192-194, 1921.) 

A general diaenasion of the anbjeet. 

Wlitgud, 8[ainusl] A[ndrew^ 

Hosts and symptoms of ring spot, a virus disease of plants.' 
Joum. Agric. Research 87 ( 3 ): 127-154, 1928. 

The author giTes a review of the literature, and the reaetts of fr*Of 
ulathm ezperimeitts, with a Sat of suaeeptil^ plants and symptoms. 

_A FramBM^ r[rsd] D[anton] 

Tobacco zingspot: A vims diaeaae with a wide range. Fhyto- 
l^ihology (Abstract) 18 ( 1 ): 188,1998. 
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Wlntar, J. O. 

Baspberry mosaic from the inspector standpoint. Minti, Hoirt. 
68:88-86, 1925. 

Baq>berr 7 mosaic. Jonm. of Econ. Ent. 28(3): 486-490, 1929. 
A diaenation of the Sve gronpa of the yinu diaeaaea of Baapbertiaa. 

Woloott> Qeorgt N[orto]i] 

The minor sugar-cane insects of Porto Bico. Jonm. Dep. Agrie. 
Porto Bico 6(2}: 5-46,1921. (Bev. Appl. Ent. ser. A. 10:96- 
98, 1922.) 

Annual Beport of the Division of Entomology. Puerto Bico 
Ins. Ezpt. Sta. Ann. Bpt. 1920-21:47-49, 1922. 

Brief note of the work of the year eoneeming augar cane moaaie. 

Informe anual de la Divisi6n de Entomologia. Puerto Bico. 
Ins. Expt. Sta. Ann. Bpt. 1988-28:33, 1923. 

Preceding annotation. 

El 4fido del maiz. Aphis maidis Fieh. (The com Aphids, Aphis 
maidis Fitch.) Puerto Bico Ins. Ezpt. Sta. Bull. 88:43,1924. 
Pqpnlar note. Deacrlption of the inaect aa vector of aogar cane 


Los 6fidos que afeetan a la industria azucarera del Perfi. 
(Aphis that affect the sugar industry in Per6.) La Vida 
Agricola (Perd) 6(59): 877-886,1928. (Estac. Ezpt. Agrou. 
Soc. Agrar. Girc. No. 12. 1928 Bev. Appl. Ent. ser. A. 17: 
99, 1928.) 

Increase of insect transmitted plant diseases and insect damage 
through weed destruction in tropical agriculture. Ecology 
9(4): 461-466, 1928. 

Befera to the paaaage of Aphw mmdu from graaacia to angar cane af¬ 
ter cnltivation, wUdi is followed by aa increase in mosaic. 

Mosaic sugar ease in Perd. Science. 69:381, 1929. 

Wolf, rPadwidc A[d(di»hiu], A Logman, S[amnd] O[oorfo] 

Notes <m new or little known plant diseases in North Oarblina 
in 1920. North Carolina Agric. Ezpt. Sta. 48:55-68, 1980. 
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Epiphytology of tobacoo mosaic in North Carolina. Phytopa¬ 
thology (Abstract) 21(1): 118, 1931. 

Boguing as a means of control of tobacoo mosaic. Phyto¬ 
pathology 28(10): 831-833, 1933. 

Adviies to praetice thi* system for elieddiig tbs spisBd of tobaeeo 
mosaic. 

_., A Moss, E. G. 

Effect of mosaic of flue-cure tobacoo on yield and quality. 
Phytopathology 28(10) ;834r-836, 1933. 

Tbs autborg found out that the degree of damage of mosaic disoaie 
on tobacco is related to the stage of growth at which infectioii oeenia. 
The younger the plants the greater the damage. Ifosaie seriouty 
reduces the yield and quality. Us 

Wolk, P. K. 

Het nieuwe gcziclitspiut de serehziekte. (Nerw view point on 
“sereh” disease.) Culture 80:302-306, 1918. 

Wtdlman, E. 

Bacteriophagie et processus similaires: 1. H4r6dit£ en infec¬ 
tion t 11. Maladies des mosaiques des plantes. (Bacterio¬ 
phage and similar processes. 1. Heredity or infection t IL 
Mosaic disease of plants.) Bull. Inst. Pasteur 26(1): 1-14, 
1928. 

Wolsogen-Kflhr, C. A. H. von 

Onderzoekingen aaugaande de mokroflora aanwezig in normaal 
en serehziek suikerriet. (Investigations of the mioroflora 
present in normal and sereh-diseased sugar cane.) Meded. 
Procfstat. Java Buikerind. 0:321-481, 1923. (Bev. AppL 
Mycol. 8(5): 302-303, 1924.) 

An extonsive study on the possibility of this disease being due to 
bacteria. 

Wood, E. J. r. 

Bureau of Sugar Experiment Station. Asst. Pathologist Be- 
port. Queensland Agric. Joum. 27(5) : 395-396, 1927. (Bev. 
Appl. Mycol. 6:696-697, 1927.) 

Brief reference to mosaic of sugar cane. 

Bureau of Sugar Experiment Stations. Asst. Pathologist Be- 
port. Queensland Agric. Joum. 27(4) : 278-275, (6):896- 
896, 1927. 

A brief report on mosaic of sugar cane. 
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Cane diseases. Queensland Agric. Journ. 27(6): 498-499,1927. 
(Bey. Appl. Ent. Ser. A. 16:661, 1927.) 

A brief report on monio of anger eane. 

Mosaic in Southern Queensland. Australia Sugar Joum. 18: 
746-747, 1927. 

Fiji disease in the Maryborough district. Queensland Agric. 
Joum. 27(5): 388-393, 1927. 

A report on eauae, tranamiaaion, rate of qtread, loaaea, effeeta and 
regulation for eontroL 

Woods, Albort F[rod] 

The Bermuda lily disease. A preliminary report of investiga¬ 
tions. U.S.D.A., Div. Veg. Phy. & Path. Bui, 14* 15 p., 1897. 

A diaenaaion of the author’a atndiea on this diaeaae whieh he brilevea 
to be due to aphida. 

“The destruction of chlorophyll by oxidizing enzymes.” Cen- 
tralb. Back Zweite Abt., 8:745-754, 1899. 

A preUminary paper on tiie above title in wliirli the anthor discvaaea 
the moaaic of tobaero and advanres the ozidiaing eujyme theory. 

Inhibiting action of oxidase ujton disease. Science, n. s. 11 
(262): 17-18, 1900. 

A brief statement of the oxidising ensyme theory. 

Observations on the mosaic disease of tobacco. U. S. Bur. 
Plant. Industry Bull. 18, 24 p., 1902. 

A historical review of the work to that time followed by a diacus- 
sion of his work in whieh he expressed the opinion that the diaeaae is 
eaused by oxidiaing enaymea. 

Woods, Ibric W. 

Intracellular bodies in ringspot. Phytopathology (Abstract) 
28(1): 38, 1933. (Contr. Boyce Thompson Inst. 6(3): 419- 
434, 1988.) 

The anthor reports the finding of intracellular bodies, resembling 
those of tobaeeo mosaic in primary and qnitemic ring^Kit lesions in 
Tnridsh tobacco, in primary lesions in Havana Seed-leaf, NiootiaiM 
nutiea, N, glutimota and Fetwaio. 

Cfilliilar changj^ in ring-spot. Contrib. Boyce Thonip. Ixufte 6 
(1): 51-67, 1984. 
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The rather Inteodneee this pafcr trbih e TUjr Inlef nview at oHmv 
inreetigaton’ woifc. He givee the neolte of Ue ctodlae oa ^jrtologj 
rad the influence of environmental eond it h m e. 

WoodwtMrUi, H[an)ld] E[paiu] 

Sugar-cane peats at San Job4, Mindoro. Sugar Center A Plant. 
Nevra. 8:116-117, 1922. 

Wortlagr, E[dward] J[oodyn] 

The transmission of potato through the tuber. Seienee. N. S. 
48(1083): 460-461, 1915. 

A brief pqper giving positive experimental reanlte. 

Potato leaf-roll: its diagnosis and cause. Phytopathology 8 
(10): 507-629, 1918. 

The difceaae majr eauw heavy loiiae ranging fnS^ 50 to 100 per 
cent. The author gives descriptions of the disssse under different en¬ 
vironmental conditions. 

Wright, W. P. 

Potato leaf-curl. Joum. Board. Agr. 14:466-470, 1907. 
Wnthiich, E. 

Yellow stripe disease in Natal. South Africa Sugar Joum. 
Annual, 1980-81, p. 157, 1921. 

The sugar industry in Natal and Zululand. Int. Sugar JonmaL 
84:243-247, 1922. 

Yellow stripe disease in Natal. South African Sugar Joum. 
9:181, 183, 1925. 

Y4h Yuen Ting 

(A disorder of cotton plant in China. Clubleaf or cyrtosis.) 
Chang-Iden-Ho-Hui-Ei-Kan (China Cotton Journal) 8:235- 
240, 1921. 

A translation of O. P. Oook paper on *'A disorder of cotton plante 
in China" Clubleaf or cyrto^ 1980. 

Yoder, P[eit4r] A. 

Pests and diseases of sugar cane. The mosaic disease, its ap¬ 
pearance and control. Facts About Sugar 16(23): 468-468, 
1922. 

^aip oases of mosaic disease in highly resistaat varieties of 
. sugar cane. UJ3 .DjA Cire. 898; Z p., 1926. (The Planter A 
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Sugar Manufao. 77(1): 6-8, 1926. The Inter. Sugar Jonrn. 
28(882): 411-415, 1926. (El Mundo Azuoarero (Spanish) 14 
(1): 20-28, 1926.) 

paper givw a reeord of the Unding of moeaie in varieties mp* 
posed to be immimei 

Yoaag, Artbiir 

On the curl in potatoes. Young’s Ann. Agrie. 1:188, 1784. 
TUs paper is of Ustorieal interest. 

A fortnight’s tour in Kent and Essex, etc. Young’s Ann. 8: 
98-115, 1807. 

This paper is of bistorieal interest. 

Young; P[aul] A[llan], A Morris, E[arr7] Bp,wood] 

Potato witches’ broom is a transmissible disease. U.S.DA. 
Preliminary Report) Plant Disease Reporter 10(3): 26-28, 
1926. 

The ibst report of the transmission of this disease. 

-I- 

Transmission of potato witches’ broom to tomato and potatoes. 
Science n. s. 66(1709): 304-306, 1927. 

A preliminaiy paper in which the aathor reports the transmission of 
the disease from potatoes to tomatoes snd to several varieties of 
potatoes. 

_., A Morris, H[aiTy] E[lwood] 

Witches’ broom of potatoes and tomatoes. Journ. Agric. Res. 
86(10): 885-854, 1928. 

This paper is devoted to a diseussion of sTmptoms, methods of trans 
mission and a brief diseaesion of the histology. 

Tobacco witches’ broom. (A preliminary Report.) Amer. 
Joum. Bot. 16(5): 277-279, 1929. 

This is a preUminary paper in which the author disensses transmit 
aim and histology. 

Research on potato TuHses in Montana. Phytopathology 
(Abstract) 90(1): 125, 1980. 

_., A Mbnris, HCarry] E[lwood] 

Beaearches on potato Firus diseases in Montana. M ont ana 
Agrie. Expt. Sta. Bull 8S1, 51 p., 1980. 

An aztansiTe aeeonnt of dUIercnt types of vims disenses aad liw 
jrr—• - of earieties. Inaaet veetors are observed. A UbUegnplty of 
MS SfOw is qVSBded. 
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Zaprometoff, N. G. 

(Bacteriosis and dwarfiness.—^New diseases of mulberry in 
Central Asia.) Moskow 5:36-38, 1932. (Bev. AppL Myeol. 
11:756, 1932.) 

Zanmeyer, W[llliam] J. 

Transmission of bean-mosaic virus by insects. Phytopathology 
(Abstract) 23(1): 40, 1933. 

Transmissibility by certain legume mosaic viruses to bean. Phy¬ 
topathology (Abstract) 28(1): 39, 1933. 

_A Wade, B. L. 

Mosaic diseases affecting different legumes in relation to beans 
and peas. Phytopathology 28(6): 562-564, 1938i 

An attempted brief olatfifieation of the vinineB causing the mosaic 
diseases of beans and peas. 

Zedtwits, W[i]helm] von 

(The leaf roll disease and the bacterial ring disease of the 
potato.) Wiener Landw. Ztg. 59(83): 818-^19, 1909. (Abstr. 
Centrbl. Bkt. 2. Abt. 26(4r-5) : 117-118, 1909.) 

Zdler, Sanford M[yron] 

Mosaic and other systematic diseases of brambles in Oregon. 
Oregon Agric. Ezpt. Sta. Giro. 49, 15 p., 1923. 

Hiatory and aymptoma with list of anaeeptible varieties. 

Mosaic disease of the loganberry. Phytopathology (Abstract) 
14(2) : 119, 1924. 

Some facts about the loganberry ‘‘dwarf”. Phytopathology 
(Abstract) 15(2): 125, 1925. 

Preliminary reports on transmission of dwarf of loganbefty. 
Phytopathology (Abstract) 15(11): 732, 1925. 

Preliminary studies on witches’ broom of strawberry. Phyto¬ 
pathology 17(5): 329-335, 1927. 

The author gives a deseripthm of the disease sad a statenait that it 
eaa be eairied by Jfyeas fruganfiMi. 

Difarf of blaokberries. Phytopathology 17(9): 629-648, 1927. 
This is a very eoo^ete diaeosateB of tM* fllaassei 
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A witches’ broom of ocean spray (HolotJiscus dtRcolor Max.) 
Phytopathology 20(10): 851, 1980. 

Notes on a witches’ broom of Holodtsoua discolor Max which ii 
probably a vims disease. 

A witches broom of ocean spray, Holodiscus discolor. Phytopa¬ 
thology 21(9): 923-925, 1931. 

Deseiiption of a disease which eauies broomlness and dwarfing of 
SoMUsimt discolor in Washington and Oregon States. TransmissioB 
was Buecessfnl by means of grafting and Aphid spiraesae. The symp¬ 
toms and performance of the disorder suggest that it may be a vims 
disease. 

_ft Vang^iaii, E. K. 

Crinkle disease of strawberry. Phytopathology 22(8): 709- 
713, 1932. 

This disease appears to be limited to the Pacifle coast. It appears 
to be a vims disease but there is no absolute proof. 

Crinkle disease of strawberry. Oregon Agrie. Expt. Sta. Bull. 
810, 14 p., 1933. 

Popular account of this disease of ivulespread occurrence in the 
Pacific coast region of the United States. Gives the behaviour of 
the disease on different varieties and also comparisons with other types 
of diseases of this group. 

2i0ylfltra, H. H. 

Versuch eincr Erklarung der **Sereh” Erscheinungen des 
Zuckerrobres. Ber. Deut. Bot. Oes. 29(6): 330-383, 1911. 

Ziegler, 0. 

Kritische Betrachungen zur Oekelogie des Abbaues. In Mer 
kensachlager, F. Zur Biologic der Kartoffel. Arb. Biol. Beich- 
sanst. Land-u. Forstw. Berlin—Dahlem. 19(2): 135-154, 1935. 

Beview of the literature relating to the ecology of potato degenera¬ 
tion, foUowed by much interesting data. 

% 

IBhHinTmarifi, A[11indit WlUifllm PUlipp] 

Die ELrfiuselkrankheit des Maniokst (The leaf curl of caasavaO 
Der Tropenpflanzer 2(10) :14&-153, 1906. 

Biiuge Bemerkaugen fiber Maniok, Eassave (Some observatioiM 
on Manioc or OasaaTa.) Der Tropenpflanzer 2:257-270,1906. 


(A diaeaae of peanuta.) Tropenpflanzer 8(9): 129-188, 1907. 
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Die Kr&oselkraiikheit des Manioks (Mhogo) ond die ttbgabe 
gesunder Stecklinge. Der Tropenpflanzer 6:184-186, 1909. 

I 

Der Manibot-Eantaohuk seine Enltnr Gtowinnting nnd Piftpara* 
tion. Die Eranselkrankheit p. 126-197, Jena, 1918. 

Die “bnnehy top disease” der Bananen anf Ceylon. (Tbe 
“Bnncby top disease” of bananas in Ceylna.) '^open- 
pflanzer 84:82-88, 1981. 

Kote, reviewing the wvrk done in regard to thie viru dleeaae. 

Znndel, OeoEge L[(»«iuo Ingiaim] 

Mosaic and related diseases of the potato. Washington State 
College Ezpt. Sta. Ser. Bull. 106, 8 p., l923. 

Why raspberry “Bun Out”. West Fruit 7:7, 1926. 

The author attrihutes running out” to virus diseases. 

What the virus diseases mean to the potato growers of Wash¬ 
ington. North-west. Sci. (Abstract) 1(3): 53-54, 1927. 

New or unusual symptoms of virus diseases of raspberries. 
Phytopathology 21(7): 755-757, 1931. • 

Brief notes on the nnturaal tjrpes “fen leaf” and “witches broom’* 
of raqtbeny diseases are given. 
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PABINO AND HEAT 8TEBIL1ZATZON OF THE OOBHB 
TO EUMINATE THE BANANA BOOT WEEVIL 

COSMOPOLITES SOBDIDUS OEBMAB 

By Faovoisoo SafN, Jb., Jorntowt BiUomOogist, 

Insiilu Experiment Station, Bio Piedrao, Pnerto Bieo 

UETBODS ADVOCATED 

Various methods for rendering the corms of bananas and plan¬ 
tains free from the “root” or corm weevil, Cosmopolites sordidus 
Glermar, before planting have been advocated. 

Total immersion in water or in water with arsenicals, and fumiga» 
tion with carbon bisulphide may kill the insect if prolonged, W 
will also kill the plant tissues. 

Simmonds (1) has reported satisfat'tory results when the suckers 
are immersed in water for 21 days up to four inches above tiie union 
of the stem with the eorm, allowing the rest of the stem to protrude 
above the surface. If immersed totally for that length of time, the 
suckers die. We have made one test only of this method and in 
that, some larvae survived by having worked their way up to the 
parts above water. The length of time and the special conditions 
required render this method cumbersome. The tendency of the larvae 
to work upwards may result in the destruction of the bud in some 
of the suckers. 

The immersion in boiling water for one minute may be sufficient 
to kill the eggs or the very small larvae located near the surface of 
the eorm. To reach the large larvae located deeply inside the corms. 
the immersion would have to be very long. A-long imme'uion would 
be cumbersome and may result in the destruction of many of the 
corms. 

The only method which has proved practical because it can be 
carried out quickly and inexpensively, is the paring or cuttixig off of 
the external parts of the suckers. The older corms are more irregular 
in shape than the suckers and are therefore more difficult to pare. 

Froggat (2) in 1926, recommended cutting a thin dice off the 
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whole sucker as far up as possible without damaging the ^e or 
otherwise imparing its growing qualities. 

We have found that cutting off a thin slice may remove the eggs 
but is likely to leave behind the small larvae whidi have started to 
tunnel into the corm. Such mn*ll larvae or tiieir tunnels are dif¬ 
ficult to detect. 

In the future, heat sterilisation may prove to be a practical way 
to free the corms of the weevil. We have done enough experimental 
work sterilising infested corms at 43°C for eight hours in a circulat¬ 
ing atmosphere saturated with moisture to show that it will free 
the conns from the weevil without injury. A field experiment is 
being conducted at the Station grounds to compare the results of 
paring with sterilisation to determine which is more desirable. 


the need of an effective method 

Most of the banana varieties grown in Puerto Rico continue to 

? roduce satisfactory croim in most localities in spite of the weeviL 
’lantains, however, are so greatly injured in all localities that a 
second crop is usually unobtainable and even the first one is frequently 
a complete failure. 

Plantains are greatly relished for cooking purposes and sell for 
about two cents each. Due to the difScully of growing them because 
of the weevil, importations have to be made from Santo Domingo 
where the pest has not yet become prevalent. During the calendar 
year 1933, plantains valued at $84,690 were brought in from that 
island. 

Bananas on fertile soil continue to produce for many years, plan¬ 
tains must be set into fresh soil after the second crop. Paring the 
auckers will serve equally well for bananas as for plantains, but the 
cultural practices followed render it more feasible with plantains. 

FBOOEDUBB 

•The first step is to secure the best corms that can be obtained; 
(Fig. 1.) These should come from the least infested plantations and 
^m stods showing few or no tunnels in the mother corms. Digging 
out the suckers as sow as they are large enoufdi will also tend to 
reduce infestation. All sudcers or corms are to be eonaidered in¬ 
fested and ctmaeientionsly pared. 

The weevils (Plate 1) come out to feed and lay eggs at night. 
•* paeeAug out of the soil, the suckets must be pared and removed from 



PLATE 1 



Adntt of Cotmopciites to.iIMus Oennar. Twelve ttmee natural alee. (Original.) 
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the plantation before nightfall, because their cut surfaces are ea* 
tremely attractive to the weevils, which will congregate and lay large 
numbers of eggs in them. 

Paring will remove the and the small larvae befwe thoy 
tunnel deeply. If the suckers are pared immediately after they are 
dug out, there will be less danger of the eggs hatching or of the larvae 
tunneling deeply. 

After being pared, the suckers must be examined by the person 
interested in the success of the plantation. At that moment, all the 
outer dark tissues having been removed, any large tunnels present will 
become visible. Ciorms showing tunnels should be discarded. Or¬ 
dinary laborers cannot be relied upon entirely, because they will 
not pare the suckers thoroughly and will pass some with tunnels as 
sound. 

To pare, the suckers should be held by the stem. A layer one 
inch thick, or more, if the size of the sucker will permit, should be 
cut off frtnn all over it. The outer leaf-sheaths should then be re- 
Hoved and the region at the union of the leaf-sheaths and the oorm 
carefully pared (Fig. 2). Suckers reduced to three inches in dia¬ 
meter by paring have germinated well and produced strcmg planta 
There should be no fear of easily injuring the corms and no need 
of cutting off only a thin slice. The paring should be as severe as 
possible. 

After paring, the suckers may be planted immediately. Storing in 
a cool dry place for a week before planting is preferred by sollle 
growers. In that case the suckers may be stored after having bbeh 
pared. To store them before paring would give the eggs the oppor¬ 
tunity to hatch and permit the larvae to tunnel beyond reach. 

The pared corms must be kept away from plantain or banana 
plants. Paring renders them exceedingly attractive to the weevils 
and they will beccnne heavily re-infested if left within reach of the 
adulta Some growers have great faith in the immersion in bmling 
water. If it is to be practised, it should be carried out immediateljr 
after paring. * 

The parings should be scattered to dry out rapidly so that the 
eggs or larvae in them will be killed. 

OTHBB PBECAUTIONS 

It is useless to pare the suckers if they are to be planted in 
infested soil For the soil to be free from the weevil it must have 
had no plantains or bananas for at least one year. It must be kq>t 
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!a mind that in plantations that are abandoned and allowed to die out 
by themselves, the corms persist for a long time and harbor the weevil. 

The site for the new plantation most be removed fr<»n other plan* 
tations to prevent the beetles from crawling over or being washed 
down with trash by the heavy rains. 

Paring may produce absolutely sound plants, but ordinarily a low 
percentage of infested plants is to be expected. Watch must be kept, 
therefore, over the plantation and any stunted plants with yellowish 
leaves that fail to unfurl normally should be inspected by cutting 
slices off the corm. If tunnels are detected, the plant must be dug 
out and the corm cut up to find and destroy any larvae, pupae or 
adults it may contain. From the more sound parts of the corm, slioes 
are to be cut for traps. The slices are placed on the smoothed over soil 
where the plant was dug out. These traps attract the weevils that 
have migrated into the soil when they come out at night to feed. The 
weevils remain attached to the underside of the traps or hidden in 
the soil directly underneath them where they can be collected by hand 
and killed by dropping into cans with a little kerosene. After the 
surface of the traps dries out, a fresh surface can be exposed h7 
ontting off a thin slice. After two w«'eks the traps should be finely 
chopped to destroy any larvae in them. Fresh traps should be kept 
on the ground until no more weevils come to them. 

SUHlfARY 

1. Other methods of control except the paring of the corms or 
snekers as carried out by the writer, have been investigated and found 
either unreliable or unpractical. Sterilization at for eight hours 
in an adequate sterilizer, kills the insect without injury to the plant 
tissues. This method may prove to be practical. 

2. Paring the suckers heavily, that is, cutting away one indi or 
more of all the external surface and removing also the external leaf* 
sheaths of its stem, will eliminate all or praeticdly all of the eggs and 
the newly hatched larvae which have not yet tunneled deeply. Upon 
paring, the presence of larger larvae is shown by their tunnels. It 
is better to pare off as much as the size of the corm will allow for 
greater safety. Corms even when very severely pared germinate wdl. 

8. The method can be used equally well with bananas or with plan* 
tains, but the cultural practices followed make it more desirable for 

4 Suckers showing no tunnels—presumably uninfested—should 
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be selected, and even so, must be pared thoroughly. Corms show¬ 
ing tunnels are to be discarded. 

5. Sudcers for planting should be dug out as soon as they attain 
sufficient size. They should be taken from stools diowing few or no 
tunnels in the mother corms and from the less infested plantations. 
If left on the ground overnight near plantain and banana plants, 
they may quickly become re>infested, especially after having been 
pared. 

6. The paring must be supervised to make sure none of the dd 
surface tissues are left on, or corms with tunnels passed as sound. 

7. The pared corms are to be set in land free from the weevil 
and any plants that show infestation should be rogued and traps set 
to catch the weevils. 
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TBI DIAPAUBB POBTIOM OF THE LARVAL PERIOD OF 

DIAPREPE8 ABBBEVIATU8 L. 

Bv Gkoroe M. WoLroTT, SnUmolopiiU, 

Insnlar Experiment Station, Bio Piedroa, Pnerto Bico 

Investigations on the life-history of Diaprepes ahhreviotiu L., 
initiated more than three years ago, are at present soiBeiently com¬ 
plete to justify another report of progress. In a previous paper (1), 
the first part of the larval period, that of growth, has been discussed. 
Results of the rearings of the past year, conducted with grubs hatching 
from egg-clusters collected in ^emate months throughout the year, 
indicate that little is to he added to the data there given on this 
part of the larval period. The variation in rapidity of growth is 
apparently not, to any considerate extent, due to time of year, but to 
the individuality of grubs, and the variation in vigor of grubs from 
different egg-clusters. 

To eliminate possible disturbing factors in the more recent ex¬ 
periments, all egg-olusters were collected from a single small citmi 
nursery on the Station grounds at Bio Piedras. At the beginning 
of the experiments, a single large can of soil was collected, and from 
this all soil used in the rearing work was taken as needed. Only 
rain water was used for moistening the soil. The grubs were supplied 
only with com for food. All of the cans containing the growing 
grubs were kept in the same desk drawer, and, so far as poasiUe, 
received the same treatment The soil in the cans was maintained 
at a uniform humidity, so that ordinarily a single medicine-dropper- 
full of water at two-day intervals restored it to optimum humidity. 
The cans were examined three times a week; partly eaten com and 
too large seedlings removed, growth of the grubs observed and re- 
corded, fresh food and water added, and each can promptly returned 
to its place in the drawer beside the others. No record was kept uf 
temperatures, but they were substantially the same as those recorded 
for the Station in the ofitcial Weather Bureau kiosk a few hundred 
feet distant. 

One grub, from an egg-cluster hatching September 7, 1988, molted 
to eighth instar (which is considered the equivalent of having at¬ 
tained full growth) in 48 days, and two other individuals from this 
same exceptionally vigorous egg-cluster molted to eighth inatar in 
58 and 58 days, respectively. The beat record for rapid growth 

4» 
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previously obtained was 59 days. Actually, this means little, for 
other individuals from the same cluster, receiving exactly the same 
treatment and having exactly the same opportunity to obtain food, 
required 100 and 119 days to attain the same size. The average 
period required by the 26 grubs reared from this cluster was 72 
days; that of another cluster hatching in September 78 days. That 
of grubs from three clusters hatching in July was 86 days; that of 
grubs from three clusters hatching in November 85 days; of one 
cluster hatching in January 98 days, of another cluster hatching in 
January, the minimum was 100 days; of one cluster hatching in 
March, the minimum was 110 days. (Records for other months not 
yet available.) These records would appear to indicate that season 
of the year may have some effect, but temperatures certainly have 
little to do with rapidity of growth. 

Admittedly, these records are obtained when the grubs are kept 
under what are supposed to be optimum conditions of food, cleanliness 
and moisture, and possibly they give little indication of what might 
be normal conditions in the field, especially in the more arid regions. 
The sou n d n e s s of this criticism rests on the assumption that Diaprepes 
grubs ordinarily occur abundantly in arid or semi-arid regions; ac¬ 
tually they are numerous mostly in irrigated fields where the soil is 
artificially maintained at a more or less even humidity by irrigation. 
In any case, the records establish a basis from which to estimate the 
effect of less favorable environments. That the conditions were 
optimum for growth is indicated by the fact that mortality among 
the growing grubs was practically nil, after each, in the 3rd or 4th 
instar, had been placed in a separate can. In the earlier instars, all 
the grubs from one egg-cluster were kept in one can, and the mortality 
due to crowding was high. Presumably, such mortality does not occur 
in the field, where the grubs disperse widely, and do not come in contact 
with each other after entering the soil. Even in the cans, crowding 
may not have been the only factor involved, for many more grubs 
survived to be transferred to separate cans out of what are designated 
as the more vigorous egg-dusters. No indication of vigor was to be 
noted in the egg-cluster itself, but the grubs from such clusters molted 
to second i ns ta r in a half or even a third of the time required by the 
grubs from other clusters. This appearance of superior vigor may 
be a delusion, and may have been induced entirely by a more favor¬ 
able environment. Yet every effort was made to provide equally 
favorable environment for each egg-duster; sprouted com seedlings 
;^th aome tender roots, in soil not quite so moist as that maintained 
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for the older grabs. It seems hardly likely that saeh slicdit differences 
in environment as would not be obvious to the experienced tec hnic ia n 
would so profoundly modify the vigor of the grubs as to be apparent 
not only in the number surviving and the rapidity of growth in the 
earlier instars, but still obvious thruout the growing period. 

The success in rearing the grubs in the earlier growth instars 
was not, until reemitly, equaled in that of the later period of waiting 
previous to pupation. Out of all the grubs reared in 1932-33, only 
one survived to pupate. No assignable cause for death was apparent, 
yet each successive examination disclosed one or mors deaths. Some 
of the grubs gave the appearance of being partially roasted, and to 
reduce the temperatures to what might be normal in the field, all the 
cans were placed in a cellar under the library building. The maxi¬ 
mum and minimum thermometer kept beside them kiflicated little 
difference in temperatures from those obtained in the standard 
Weather Bureau kiosk outside, and fatalities continued, so that by 
fall only one grub was alive. Obviously, some other type of con¬ 
tainer must be provided to enable the grubs to live thru this waiting 
period before pupation. 

One possible method of reducing temperatures, comparable to what 
occurs in the field, would be to have the container open at the top, 
inducing evaporation of moisture from the exposed soil. If an abun¬ 
dance of moisture were supplied from below at short intervals, the 
difference in temperature might mean the difference between the 
death of the grub and its successful pupation. To obtain such a con¬ 
tainer, thick glass tubes, an inch in diameter by four inches long, 
open at both top and bottom, were used. The bottom was closed 
by means of a plaster of Paris plug, % to inch in height, poured 
into the tube, and such tubes, with a porous bottom, were placed 
on moist sand. Two-thirds full of soil, they promised to offer a 
superior environment for the grubs. To better understand the later 
modifications that were found necessary in the equipment of these 
tubes, a fuller discussion of the activities of the grubs during this 
waiting period should be given. 

Molting to eighth instar has arbitrarily been taken as murlriiig 
the transition from the period of growth to that of waiting before 
pupation, as most grubs attain their wiftTiniiiin weight at this time. 
At best, however, it indicated only the average of all grubs, not the 
condition of any individual grub. One precocious grub (No. 14 Isa- 
bda)^ as recorded in the previous paper, pupated from the sixth in- 
Itar, and did most of its waiting wheq only half grown, in tho 
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fourth iustar. (See life-history chart, Fig. 3). This was dnrisg 
the months of September thru November, so this period can hardly 
be mther aestivation or hibernation. Possibly it might be called a 
*‘diapan8e,” a general term for such periods of waiting until the 
proper stimulus is received for a continuation of growth or trans¬ 
formation to the next stage of development. In the case of the grubs 
of Diaprepeg, Dr. W. Dwight Pierce advises that it might more qm- 
eifically be called "delayed pupation, active diapause." Ordinarily, 
H occurs when the grub has attained full size. During the first part 
of the period, the grub is exceptionally active or restless. In the 
closed containers, the earth is so thoroughly churned up that the 
oom seeedlings come to the top with most of their roots broken off. 
Later, eq)eeially if the soil is exceptionally mmst, the grub may 
form an oval chamber in which it rests quietly, or this may be ex¬ 
tended for several inches, and possibly in nature might be quite ex¬ 
tensive. fThe grub rests in the chamber, but is roused to immediate 
activity when disturbed, and there is nothing suggestive of dormancy 
in the fact that it has made a definite chamber in the soil. 

The beginning of this active diapause is evidenced by the fact 
that the grub ceases to eat. It may nibble a bit at the com seedlings, 
but usually such injuries as they sustain are caused by the restleas- 
ness of the grub, rather than by its feeding. Its tentative nibbling 
is in no way comparable to its voracity of a few weeks previous, when 
it was making most rapid gains, and often almost entirely devouring 
one or two, or even three, grains of com within two dasns. Ordinarily, 
the grabs which have grown most rapidly molt to ninth or tenth, 
or even eleventh instar before ceasing to eat, while those which have 
been most leisurely in attaining full size often show signs of having 
attained full growth by the time they have molted to seventh instar. 
In general, the grabs of an egg-cluster reach full size at about the 
same time, or at least this is a sufficiently close approximation to the 
fact so that all can be treated alike at the same time. When all the 
grubs gave plain indications that they were no longer eating, they 
were transferred to the open tubes. This was in from 100 to 125 days 
after hatching. , 

The first grabs transferred were still in the stage of aimless rest¬ 
lessness, when they were never quiet for long. Some of these grabs 
apparently came to the surface of the soil, something that would 
rarely occur in nature, but was induced by their cramped quarters 
in the tube, and as they were not found later, were presumably 
devoured by the lizards which infested the insectary. Others not 
only burrowed thru the soil, but also into the plaster of Paris stopper, 
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thru it, and escaped into the moist sand beneath. These could bo 
recovered, and replaced in their tube, or a fresh one, but often re¬ 
peated their escape from its eon^p^ area. To confine them within 
the tube, fresh tubes were prepai^ itith a round section of wire 
screening sunk into the stopper oy pouring an additional small 
amount of plaster of Paris on top of the screen. Such looked well 
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before being used, but the restless grubs churned up so much of the 
plaster of Paris above the screen that later practise consisted of 
placing earth directly on the screen. (In the accompanying draw¬ 
ing, the completed tube, before adding the grub or earth is at the left; 
in front of which is a small pile of the dreular screens, with one erect 
on top. Next is a tube in use, with earth, grub and label; behind 
is a series of tubes containing grubs from one egg-duster, placed 
together.en moist sand. In front are the tin salve boxes used for 
’Fqpiing dmcbig the growth period, and to th^ right the bottle of rain 
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water with medicine-dropper U8e4 for maintaining constant humidity 
in the cans.) One later refinement was to place another bit of sereen 
on top of the earth, somewhat retaading evaporation to be sure, but 
at least insuring the safety of the ipibs from the omnipresent powl- 
ing lizards. 

Previously unused portions of earth were placed with the grub 
in the tube, and as this earth had been air-dry for six or eight months 
previously, trouble was avoided from mites, worms and other soil 
inhabitants that had often become numerous in the closed containers 
and may possibly have been contributing factors in causing the 
death of the grubs. The grubs were not supplied with food in the 
open containers. It was anticipated that the small bore of the tube 
would give the grubs so little room that they could be kept under 
constant observation. Actually, the grubs were remarkably successful 
in keeping hidden most of the time, and for thoro inspection, most 
of the earth had to be dug out of the tube until the grub was ex]tosed. 
Naturally, this could not be done often, and in practise, the tubes 
were casually examined only once or twice a week to add additional 
water to the sand beneath them, llain water was added until the 
sand was saturated, and sometimes if the tubes seemed dry just above 
the plug, water was also added from nbove. Actually, the soil at 
the bottom of the tubes was found to be always very moist, when 
removed, even tho the top might be a hard, dry crust. 

The first indication of the sueeess of the use of this open-top 
type of container in permitting the grubs to pass this period of 
waiting previous to pupation was given on March 1, 1934. On this 
date, a clear area at the side of a tube containing a grub which had 
hatched from the egg on Septemlier 11, 1933, was noted, which, on 
being more closely examined was found to be a window thru which 
a freshly formed pupa could be plainly seen. The window was higher 
than it was wide, indicating that the pupal chamber was vertical, 
rather than horizontal, as had been all the chambers previously mi^e 
by grubs in earlier stages of their existence. The pupa was entirdy 
milky, waxy white, and very'active when the tube was picked up. 
Such activity is presumably normal, for in this case it had caus^ 
the window by scraping sway the mud separating the chamber from 
the glass, and apparently serves to further enlarge the chamber after 
pupation and to compact its sides. The pupa rested on its koxim, 
vigorously wigi^g from side to side, and gradually rev<dving on 
this as an axis. Within a few days its eyes had darkened, somewhat 
obscuring the individual facets which were at first very distin c t, 



4t4 THB JOmtNAL <MP AOBIOCOiTDBB OF TBX UNIVmSlTT OF P. B. 


its claws were black and the underwings also being somewhat darker 
than the remainder of the pupa. When observed on March 19th, 
it had transformed to a soft adult. 

Within a few days, similar windows were observed in other tubes, 
and later, all tubes were opened, to find that in most cases the grubs 
had formed vertical pupal chambers in their base, but equidistant 
from the sides so that no external indication of the chamber was 
visible. 

Of the twenty grubs whicli had hatched from eggs laid in July, 
one had died sometime early in April, after having molted to the 
ninth instar after 109 days, and to the tenth instar after 248 days, 
on March 26th. Another died in May, from undetermined cause. 
Kix had disappeared, presumably having been eaten by lizards, hardly 
a normal end for soil-inhabiting grubs, and presumabl^practically 
never occurring in nature. All the others, 12 in number, pupated 
some time during March, and had transformed to adult after the 
middle of the month or early in April. 

Of the 36 larvae which had hatched from eggs laid in Sep¬ 
tember, 12 pupated in March or early in April, and transformed 
to adult shortly afterwards. (Tn all observed cases, the pupal 
period was not more than a clay or two longer or shorter than 15 
days, and this may be considered normal, as is 7 days for the eggs 
to hatch after deposition: surprisii^ly definite and fixed by com¬ 
parison with the elasticity of the larval period.) Of these, two had 
Veached eighth instar in 48 and 53 days respectively, and two had 
required 100 and 119 days to attain full size. That is: the two grubs 
which grew most rapidly and the two (out of the same egg-cluster) 
which grew moat slowly, all pupated, and shortly afterwards became 
adult, at practically the same time. Of the others from these clus¬ 
ters, 8 died or disappeared during the spring, 2 pupated in May, 5 
in June, 3 in July, 2 m August, while 4 are still active larvae at 
the end of August. 

The grub with the shortest larval period was the one first noted, 
which, hatching on September 11th, molted to the eleventh instar after 
115 days, and was first noted as pupa after 170 days, on March 1st. 
It had transformed to an adult by March 19th, after 188 days. To be* 
sure, this adult was not hard enough to emerge from the ground, but 
it indicates a possible rapidity of development from egg to adult 
of only a little itaore than half a year. If the progeny from this 
individual could develop even a little more rapidl^^, this would seem 
to indicate the possibility of two generatiems in a year. Actually, all 
jiata pmnt to no such possibilily, for it did not come to the surface 
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of the soil until April 28th, and proved to be a male. Females do 
not begin oviposition until several days after emerging from the 
ground, seven days are required for hatehiug, and all grubs hatch¬ 
ing from eggs laid in the spring grow slowly and have a longer 
diapause period than those hatching in the summer or early fall. 

As an indication of what may be expected of grubs hatching later 
in the year, the case of the single grub which survived from the 
previous year’s rearing may be cited. Hatching December 24, 1932, 
it grew more slowly than others from this exceptionally vigorous 
egg-cluster from Florida, I^uerto Rico, molting to the eighth instur 
after 91 days, and after increasingly greater intervals to the thir¬ 
teenth instar after 303 days, and was one of the first grubs to be 
placed in an open tube, in November 1933. Its development can not 
be detailed thereafter, for it not only a\oided the side of the tube, 
but when the earth was later removed, it was found that the grub 
had burrowed into the center of the plaster of Paris stopper so that 
it was com])letely hidden from sight. Apparently, however, it hnd 
fgund a suitable environment, for when the stopper was broken up 
on March 23, 1934, a fully formed a)id (|uite hard male adult was 
found. Returned to the pupal chamber, it remained alive there 
quietly resting until Ajiril 28th. As an aerial adult it lived until 
July 5th. This individual had required somewhat less than 452 days 
from egg to adult, which presumably is the normal complement to 
other individuals which completed tlieir transformation in much less 
than a year. Its total life was 557 days, or slightly over IVi* year. 
None of the fully grown grubs which hatched from eggs laid in No¬ 
vember, 1933, show any indication of pupation in the spring or sum¬ 
mer of 1934, altho all have attained their complete larval growth. 
Interpolating with the data of the three other grubs that have lieen 
reared to pupa (reported in the previous paper), it appears that 
the normal life-cycle of Diaprepes ahbreviaiust is completed in a 
year. Adults are most abundant in the late spring and early sum¬ 
mer, and from the eggs laid by the females at this time, grubs develop 
during the fall which have their resting period during the winter, 
pupate in March of the following spring, and emerge as adults ready 
to complete the cycle just a year later. This is the normal cycle. 

Practically all of the grubs hatching during July and August are 
able to complete their development by next spring, most of those 
hftfAiiing in September are able to do so. Possibly a few or those 
hatching in October are able to complete their life-cycle within half 
a year, but these are the exceptions^ and all those hatching during 
later months have the extremely long life-cycle that is completed in 
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the second spring following. Some grabs may pupate at times other 
tiiTi in tlie spring, but the evidence to date consists of: 

1 pupa in late Januasry (shortly before Jap. 27th). 

1 pupa in February. 

22 pupae in March. 

2 pupae in April. 

2 pupae in Iifoy. 

5 pupae in June. 

<3 pupae in July. 

2 pupae in August. 

1 pupa in September. 

Transformation to adult, in the case of insects with subterranean 
immature stages, does not necessarily mean immediate emergence of 
the adult and its prompt functioning to start a new ^fe-cycle. A 
great diversity of habits is to be expected of Diaprepes, and presum¬ 
ably some of the adults do not emerge from the ground when most 
of the others do. but appearing first much later, survive to lay eggs 
in the fall and winter Of fourteen adults on which observations 
are available, one emerged from the ground only twenty days after 
transformation from the pupal stage; most of them remained in the 
ground for a month or a month and a half; one for over throe 
months. Adults are most abundant in the late spring, and cause 
the maximum of damage then by feeding on the tender leaves of 
citrus and avocado seedlings Even in captivity, some adults after 
emergence from the soil live for two and three months, and doubtless 
some of them live even longer in nature. These possibilities of varia¬ 
tion in adult behavior may explain the presence of egg-dusters in 
every month of the year, but regardless of how one may account for 
their presence, the writer has experienced no difficulty in obtaining 
an abundance of eggs daring every month of the year, at Bio Pie- 
dras. They are ever so much more abundant, however, during the 
late spring, and this should fit in with the normal life-eyde of a 
year. 

Apparently the most important factor in causing the vaziatiim 
found in the habits of Diaprepes is the presence of the egg-paradte, 
TetrasUehus haitiensis Gahan. This parasite is so abundant in the 
late spring and early summer that 95 per cent of parasitism of Dto- 
prepet egg-duters has repeatedly been observed at this time, vdien 
tile host eggs <ffe most numerous. As the season advances, the per¬ 
centage of parasitism drops rapidly, and daring the winter ^ spring 
is so’tow that only rarely are parasitixed dusters found. Thus the 
< parasite is of great value in reducing th% numbers of grubs at the 
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time when they would normally be most abundant, but has little 
effect on them at other seasons of the year when they are relatiTdy 
scarce. This naturally results in the survival of the progeny of ex¬ 
ceptional adults, late to emerge from the ground or exceptionally 
long-lived and slow in oviposition, which escape parasitism in the 
egg-stage. It would appear that the presence of the parasite is 
largely resonsible for disturbing the normal life-cycle of Diaprepes, 
for many of the adults appearing each spring are from egg-dusters 
laid out-of-season, which have thus esca])ed destruction by Tetras- 
tichw. 

This would also explain the more pronounced seasonal abundance 
of Diaprepes where all the land is planted to cane, for under these 
conditions, the eggs are laid between cane leaves, the tough tissues 
of which effectually prevent their being parasitized by Tetrastichus. 
This has two practical applications. (1) The period of hand-collec¬ 
tion in cane regions may well be concentrated in the months of 
abundance. (2) To protect young citrus nurseries from grub at¬ 
tack, however, collections must be continued thruout the year, 
Bor the few beetles present in the fall, winter and early spring will 
lay as many eggs which will develop into grubs as do the great num¬ 
ber of beetles appearing in the late spring. The flush of beetles in 
the spring causes the greatest damage to the leaves of the seedlings, 
but to protect their roots from damage by grulis, hand-collection of 
adults at aiJj seasons of the year is indicated as being essential. 

SUMMARY 

By using an open-top, porous bottomed type of individual con¬ 
tainer for grubs of Dwprepes abhreinafus L. during their resting or 
“active diapause” period previous to pupation, numerous individuals 
have been successfully reared to adult. 

In most cases observed, pupation occurs in the spring, regardless 
of when the grub hatched. 

Pew of the many egg-clusters laid in the late spring produce 
grubs, because of heavy parasitization by Tetrasiichus haitieniis 
Oahan, but during the remainder of the year this parasite is scarce. 

DiaprepBs egg-clusters have been found in every month of the 
year; the grubs from some of these pupating in the next spring and 
completing their development in little more than six months^ others 
have an exceptionally long “active diapause“ terminated by pui>a- 
tion in the second spring, resulting in a life-cycle of several months 
more than one year. 
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LDfA BEAN POD-BOBEB CATEEPILLABS OF POEBTO BIOO 
ON THEIR WILD HOSTS 


By GaomB K Woioott, Bntomologiit, 

Insular Experiment Station, Rio Piedras, Pnorto Rico 

No observations on the various lima bean pod-borer caterpillars 
Puerto Rico could be made during 1933-1)4, as no lima beans 'jrere 
commercially grown on the Island during that period. Experiments 
conducted during previous years in the attempted control of these 
caterpillars had been so inconclusive (1) that planting lima beans 
for the specific purpose of continuing them seemed hardly justified. 
Observations on these caterpillars were thus confined to what could 
be noted on their native hosts. 

Quite by accident, a considerable number of plants of Crotalaria 
incana were discovered growing wild in an abandoned coconut grove 
on the beach between Mameyes and Liuiuillo, on June 25, 1933. Col¬ 
lections of mature pods, either gr(<en or brown, have since been made 
during every month in the year from < tiese plants, or others supplant¬ 
ing them in the same locality, or from other plants growing elsewhere 
(Loiza Aldea and Isabela) under substantially similar environment. 
In most cases, the infestation of these pcxls by EUeUa zinckeneUa 
Treit. was total, or very close to it, dropping below 90 per cent only 
during February, March and April, the minimum recorded (see table) 
being a very exceptional drop to onl.v 60 per cent infestation for a 
small number of pods (40) on April 15, 1934. This appears to 
parallel, but not very closely, the previously recorded scarcity of this 
caterpillar in lima beans during the winter and early spring, and 
such seasonal variation is also indicated by the mure careful observa¬ 
tions made on all the pods collected from an artificial planting at 
Rio Piedras. 
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iKFBBTATioN BT Oatsbpillabs ow SHeUa ginoJeenetta in Pods op 
Crotalaria incana Obowino: 

On 8amdy Bgadkeg On Heavy Cflay Soil 

June 25, 1933 at Mameyes: 100% 

July 2 at Bio Piedrai (175 pods): 86% 
July 19 at Bio Piedras (490 pods): 87% 
Aug. 6 at Bio Piedras (368 pods): 44% 

August 6, 1938 at Mameyes: 100% 

Aug. 16 at Rio Piedras (360 pods): 35% 

Sept. 12, 1933 at Isabela: 85-90% 

Sept. 25 at Mameyes (160 pods): 90% 

Oct. 29 at Loisa (60 pods): 84% 

Nov. 12 at Mameyes (80 pods): 91% 

Dec. 3 at Mameyes: 91% 

Dec. 17 at Mamies: 100% 

Dec. 29 at Bio Piedras (114 pods): 1.0% 

Jan. 13 at Bio Piedras (202^ods): 2.6% 
Jan. 25 at Bio Piedras (220 pods): 4.0% 

Jan. 28 at Mameyes: 100% 

Feb. 9 at Bio Piedras (510 pods): 0.2% 

Feb. 20 at Bio Piedras (600 pods): 13.8% 
Feb. 27 at Bio Piedras (690 pods): 5% 
March 8 at Bio Piedras (370 pods) : 1% 

March 11 at Mameyes: 87% 

' March 14 at Bio Piedras (327 pods) : 2% 

March 20 at Bio Piedras (258 p;pds): 2% 
March 27 at Bio Piedras (220 pods) : 8.6% 

March 29 at Mameyes: 93% 

April 10 at Rio Piedras (530 pods): 8% 

April 15 at Mameyes (40 pods): 60.0% 

April 20 at Bio Piedras (370 pods): .00% 
April 30 at Bio Piedras (220 pods): .00% 

April 29 at Loisa: 

(100 brovm pods): 92% 

( 70 green j»ods) : 80% 

May 14 at Bio Piedras (330 pods): 26.0% 
May 15 at Bio Piedras (158 pods): 60.0% 
June 25 at Mameyes (110 pods): 89%June 20 at Bio Piedras (680 pods): 15.0% 

After the initial discovery of Crotalaria inoana groTving vdld on 
the beach at Mameyes, search elsewhere showed that this speeieB, 
although by no means as abundant as the common, bright, showy- 
flowered Crotalaria retuta, is nevertheless often to be found, not only 
on sandy beaches, but almost anywhere in abandoned areas not dosdy 
pastured, especially along roadsides and railroad tracks. A few 
plants from various iwints close to Bio Piedras, but all growing om 
heavy clay soil, had all pods free from infestation by EtiMa. To 
determine whether this was merely an accident, or a normal condi- 
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tioE, E planting of a small bed on the Station grounds at Bio Piedras 
was established, from which all pods were collected and examined. 
The results of these examinations, as shown in the accompanying 
table, indicates a comparable seasonal variation, together with a very 
•definite freedom from infestation, apparently due to type of soil. 
Every effort was made to increase the infestation during the winter, 
as all infested pods from Mameyes were placed on the ground at the 
base of these plants, without any apparent effect at that time. These 
plants averaged about three feet in height before beginning to produce 
pods, and some attained a maximum height of four feet. A supple¬ 
mentary planting made at the end of January began to have flowers 
•early in April, when the plants were only a foot high, and had ma¬ 
tured pods by early in May, the maximum height being only 18 inches. 

The pods of Crotalaria retiuta, which never in Puerto Rico have 
been found infested with Efiella sinclrnflla, are smooth and shining; 
ihose of C. incana are distinctly hairy Whether this is the character 
which determines the selection of these pods for oviposition by the 
female moths, or some other, can only be determinc^d in countries 
where the number of alternate hosts is greater than in Puerto Rico. 

On Croialaria incana, the eggs are laid between the hairs, usually 
in the keel-shaped depression on the tipper side of the pods, more 
rarely on the sides or btmeath ‘^The egg is glistening white when 
first laid, but after a few days its upper surface becomes mottled with 
red spots” (2), Most of the eggs iioteil in Puerto Rico were slightly 
pinkish or flesh-colored, others showed the mottling noted by Dr. 
Flanders. In shape, the egg is oval, but rarely regular, most of 
those observed on Croialaria being considcTably flatt(*u('d on the side 
towards the pod, and often somewhat pulled out of shape by the hairs 
between which they are laid. The reticulations on the egg-shell are 
often so irregular as to suggest no definite pattern, yet in other cases, 
OQiecially when observed after the emergence of the caterpillar, they 
cAii be plainly seen to consist of a seri(*H of pyramids arranged like 
the conventionalized pineapple design. Out of the hundreds of eggs 
examined, only a single iiial|ince of parasitizAtion by Tiichogramma 
minuium Riley was noted. 

Immediately before hatching, the egg is more or less dark orange 
towards the center. The just-hatched caterpillar is yellowish, with 
an enormous black head. It eats hairs and the outer skin of the 
l>od first, making somewhat of a bower of silk and excrement and 
uneaten ends of the hairs, before burrowing inside. As many as 
tiglA eggs have been noted on a single Crotalaria pod, and often 
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three and four are to be found, yet rarely does more than a single 
caterpillar occur within. Within the pod. the caterpillar feeds on 
the immature seeds, making an extensive network of silken fibers and 
entangled excrement within the pod before it attains full size. Ita 
later growth stages—a greenish caterpillar with black or very dark 
head, and in the last instar with a clear pro-thoracic shield marked 
with black—^have previously been described (1). 

The wild beach sword bean. Cmmvalia nuiritima, grows in abun¬ 
dance on the beach at Mameyes. and everj^ time a collection of Croia- 
laria incana pods was made, incidental observations were made on 
the beach beans to determine a possible seasonal variation in their 
infestation by Funthllff nstipffinis Dyar. This caterpillar is also 
found attacking the pods of Cama occidentalism a common shrub 
springing up after cultivated crops have been harvested^ or growing 
along roadsidc^s. In IkiIIi hosts, heavy infestations were found every 
time w-arch was made for them. A careful examination of flower 
sprays <»f CanuvaJia nia>ritima {ucked at Mameyes December 1, 1933, 
indicated that buds and flowers, as well as pods in all early stages 
of development, were eaten by th^' caterpillars. The eggs were noted 
in considerable abundance, in practically all cases being laid on the 
calyx. If the calyx of the unopened bud is fresh and plump, the- 
egg is laid in the depression where the lower lobes fold against the 
upper one. On the "withered calyx, the egg is laid anywhere. As 
many as seven eggs on a single calyx w^ere counted. The eggs are a 
dark intensi* pink, oval in outline, tightly glued to the plant surface, 
and somewhat flattened in contact with it. The upper surface is 
finely reticulate, with an irregular pattern of somewhat elongate 
polygons. When about to hatch, the egg becomes grey, and soon the 
head of the caterpillar can be seen in motion with its jaws chewing a 
hole in the side. As soon as the hole is large enough, the caterpillar 
crawls out without delay and moves aw’ay from the empty shell. Its 
head is relatively enormous in size, dark brown in color, the slender 
body being light yellowish brown, with a central darker stripe thru 
the middle to mark the position of the empty alimentary canal. 

On Cassia occidentalism the eggs of Fundella dstipennis are some¬ 
times laid on the underside of the very tender leaves, but when flower 
sprays are present, the majority of the eggs are found at the base 
of the young pods, on its torus or receptacle: the scar left by the 
falling off of the withered flower. When laid in thin depression^ 
the egg appears quite flat and scale-like, being almost level on the 
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upper, exposed surface, but even more convex where it fits into the 
crease of the torus. 

The attempt at control of the lima bean pod-borers by means of 
spraying with pyrethrum was based on the assumption that this might 
kill the eggs or small caterpillars before they entered the pod. To 
test this possibility, branches of Crotalaria incana bearing many green 
pods on which the eggs of Eiiclla zinckeneVa had been laid were 
fq)rayed with pyragol, diluted 3 to 200 with rain water. Within the 
next few' days, every egg hatched. The exi)criment was repeated, 
using a dilution of 1 to 100, with the same results. A third spraying 
(of fresh pods) with a dilution of 1 to 75 caused considerable tem¬ 
porary curling of the leaves, and also had no effect on the eggs. Nor 
was any effect to be observed on the young caterpillars. 

To duplicate this experiment with the eggs of Fundella dstipennis, 
bunches of freshly picked fiower clusters of Canavalda maritima were 
sprayed with pyragol, dilutinl 1 to 200, 1 to 100 and 1 to 75. In no 
case did this treatment prevent the hatching of the eggs, or kill any 
caterpillars. In all stages of growth, however, the caterpillars are 
readily susceptible to drowning, for all present overnight in pods 
below the water level W’ere dead by the next morning. 

These experiments indicate that ihe only possible value which 
pyrethrum might possess is in discouraging oviposition on sprayed 
plants. An experiment to determine this point, conducted on wild 
plants on the beach could not be kept under daily observation, and 
it was not until late in the summer of 1924 that the pods of Crotaiario 
incana at Rio Piedras were sufficiently infested to be used for such 
an experiment. They had been planted in two rows, and one of 
these was sprayed with pyragol, diluted 1 to 100 with water, on 
August 16th, and again on August 20th, the other row being intended 
to serve as check. Unfortunately, the two rows were only a little 
over four feet apart, so that the fumes of the poison apparently also 
affected oviposition on the check. The first count made on the pods, 
August 27th, sliowed a drop from the July-sAugust average of 38% 
to ll.V/i on the sprayed Thow and li.5% on the check row. The 
second examination of pods made on September 10th showed 16.5% 
infestation on 314 sprayed pods, as compared with 31.0% infesta¬ 
tion on 83 check pods. These results are not entirely conclusive, 
but they appear to indicate that pyrethrum may have a definite value 
in preventing oviposition by the females of Etiella zinckeneUth No 
comparable experiments with FundeUa eittipennu were attempted. 
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THB LARVAE OF LYCAENA THE0NV8 LU0A8 FEED ON 
BUDS AMD FLOWERS OF t.twa BEAM AMD CBOTALABIA 
INCANA IN PUERTO RlOO 

Owaoi N. WoLoi»T, Xntomologtit, 

Xomlar Bzped]>.eBt Station, Bio Fiedraa, Puerto Ueo 

The small, greenish, slng-lihe caterpillars of the little blue butter^ 
fly, Lycaena theonus Lucas, are reported by Bruner (1) as feeding 
on the pods of lima beans in Cuba These butterflies were extremely 
abundant at Isabela in 1931-32 in a planting of young casuarina 
trees close to a field of lima beans, but the larvae were not discovered 
at the time. In a close examination of a few lima bean plants at 
Bio Piedras, August 2, 1933, two larvae were noted eating the flowers 
and buds. One transformed to a gray papa, from which an adult 
emerged which was determined by Dr. Wm. Schaus, the present being 
the first published record of this species from Puerto Rico. 

Later, when many pods of Crolalaria incana were being coUeeted 
at Mameyes, several caterpillars were found among the immature 
pods, possibly feeding upon them, or more probably on the buds and 
flowers. At Bio Piedras, butterflies were observed hovering over the 
Crotalaria plants, and at times alighting upon them. One female 
was observed to oviposit. Dee. 28, 1933, on the very top of a flower 
spray, the egg being light bluish-green in color, turban-sliaped like the 
illustration (Pig. 7) in Holland’s “The Butterfly Book,’’ but not so 
deeply sculptured, and entirely smooth in the depression on top. 
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THI PRESENT STATUS OP WHITE OBUB PARASITES 
IN PUERTO BIOO 

By (lEOKir N WoLcorr, ISntomo'ogisff 
Insilar Experiment Htation, Bio Picdras, Puerto Rieo 

In leas than ten years after its ftrst introduction into Puerto Bico, 
the giant toad, Bufo marinus L., has changed the economic status of 
white grubs on the Island from that of a major pest to one of com- 
parative rarity. The most obvious indication of such change is that 
fields of sugar cane on the South Coast, especially in the districts 
where grubs were formerly most abundant, can now be s|iecessfully 
and profitably ratooned. When white grubs were abundant, such a 
procedure would have been impossible ; now it is the rule. Formerly 
the roots of sugar cane were often so completely destroyed that the 
stalks had to be harvested months in advance of normal maturity; 
now they are so numerous that plowing and replanting are obviously 
unnecessary. To be sure, different varieties of cane are now being 
grown, and some other factors have been changed, but the one of 
importance is that white grubs are no longer present in sufficient 
numbers to cause appreciable injury to the cane roots. For this 
changed condition, the imported toad is almost entirely responsible. 

Before the toad was introduced into Puerto Bico, careful studies 
on the natural enemies of white gmbs indicated that, altho locally 
some of these native parasites were at times quite abundant, their 
effect on the white grub population as a whole was so slight as to 
be inappreciable. No definite records of abundance of the parasites 
at this earlier period are now available, so that an exact comparison 
with present conditions is impossible. Quite recently, the oppor¬ 
tunity to judge of the present status of some of those parasites was 
furnished by the investigations of Mr. Walter F. Jepson, sent here 
by the sugar planters of Mauritius to collect white grub parasites for 
importation into that Island. 

Two species of Tachinid flies, Cryptotneigenia aurifadet Walton 
and Eutrixoideg jonegU Walton, were first discovered attacking M^r 
beetles at Afiasco in 1912 by Messrs. Doige, Van Dine and Jones, (1) 
and were later collected in considerable abundance at Bio Piedxas 
by E. Q. Smyth. During the spring and summer of 1933, Mr. Jepson 
collected thousands of May beetles at Afiasco. Bio Piedras and Cidra, 
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{rom these recovorinf; none of the latter species, and at Cidra only 
found approximately 1% of parasitism by the former 

The most extended inveRti^atious on the Scoliid wasp parasites 
of white grubs were conducted by Mr, 11. D, Box at Aguirre (2), 
at a time when the toad had already been introduced, but before it 
had become sufficiently abundant to have produced an appreciable 
effect on the white grub population. Because of the scarcity of the 
Tachinid flies, Mr. Jepson coneentrated his efforts on the Scoliid 
wasps, and the following paragraphs are taken from an informal 
report (8) which he presented to the writer shortly before his return 
to Mauritius. 



Fig.. 6,_^Female sad male of Campi>omens tnfatoMta F. (after Box.) 

“The apedea Campnoment tnfagotata F. waa found by Box at only one 
apot near Aguirre Thia locality was reviaitcd and fomalea found, during the 
preaent work, over eight yeaia later. At no other locality on tho South Coaat 
haa thia apeciea been found, but aeveral fomalea were aeen at laabela. Males 
liave been seen, on Mitracarpwi pottonecuns, in a Sold at Km. 83 4 along the 
Son Juan-Arecibo road. In addition, a locabty where twenty fomalea may bo 
obtained in a morning lias boon found m the hilla, on Trcaauro Island Flantatioo, 
Cidra, in a field of abandoned pineapples, to the right of tho Camp road 160 
yards beyond tho parking slied. The food plant is a pink straggling labiate; 
the males frequenting Jtttraeetrpfu.’* 

“Slii asMthonotui Bohwer wema, with the forcgoiiig apeciea, to prefer the 
heavier aoil types, and la, in addition, absent from the South Coast oolt; its at- 
taehment to Mttraearpus as a food plant for both sexes may in this ease be a 
determining factor. No specimens were collected at Santa Bita (Gnfiniea), nor 
on the West Coast until laabeU was reacbod. Many individuals have been seen 
on the San Juan-Aweibo road, but the place of mammum abundance discovered is 
at Cidra, where the females are, on sonny roomings, the eominoBest Hymenoptera. 
Up to 150 individuals have been secured in a single morning’s collecting. In 
an adjacent field, full of Mttraoarput, no trace of «« could bo found. The 
su gi.t la and tumbling, and tho range evidently not great The great- 

eet sneeess in roaring this species has been on the large grubs of Phffilophafia 
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portmoenBia or vandin&i, thongh in the absence of these, oriposltion and derdcqp-^ 
ment takes place readily on 2nd stage grabs, and the mature grabs of P. eitri/ 
the cocoons being naturally much smaller on the latter species. The time of 
development is longer at Cidra than that recorded Box at Aguirre, the egg 
stage occupies over two days against 32 hours, and the larval period 8-10 dayo 
against r> days in the South.” 

* * Campstmens pyrvra Rohwer, which was not found by Box at Aguirre, ap¬ 
pears not uncommonly at Cidra. The males are quite abundant, both sexes fre¬ 
quenting Mitracarpus. No eggs have }et been obtained, and the species can hara 
but little iniportanco as a controlling agent, if, indeed, it be a parasite of Phf^ 
Inphapa Hpp.** 

Tt shdiild he noted that these later observations by Jepson, mostly 
at (’idra, or along the North Coast, are hardly comparable to those 
of Ilox at Aguirn*. and give little clue as to a changed status due 
to the lilt rod uet ion of the toad. Indeed, even concerning Camp^ 
someris dornaia P , the parasite of the Dynastid beetle, fS^yrus iumur 
losvs Hunnenster, Jejison, recording observations made in the sum¬ 
mer of 19113, only echoes Box in stating that it “is but rarely met 
with away from the South (^oast, wiiere it is by far the commonest 
Seoliid". Of all the Seoliids be took Mith him, it w’as the only one 
of which releases w'ere eventually made in Mauritius, the wasps ap¬ 
parently possi'SKing exceptional longevity, some of the females travel¬ 
ing 53 days and living over 40 days after arrival. 



FIO. a—Female and male of Campionieris dartaia P. (after Box.) 


That Campsomem dorsata was not an exclusively South Coart 
species was already known, for collection had been made at Mannabev 
Trujillo Alto and Arecibo (4), but finding it in abundance on the 
North Coast was hardly to be anticipated. On June 7, 1983, Mr. 
Jepson and the writer noted several hundred males of this speeiee 
resting in five or six clusters on low casuarina trees at the side of 
the ^ool of Tropical Medicine, Puerta de Tierra, San Juan. Se 
ftur m ktatown, this is not only the first record of abundance on the 


THE PBESENT 8TATIT8 OF WHITE GBUB PARASITES IN P. B. 489 


North Coast, but also the first record of this swarming habit of the 
males, similar to that which has been so often observed of Elis haemor- 
rhoidalis F. The School adjoins the IT. S. Army barracks, and 
presumably the wasps had found there an abundance of host mate¬ 
rial, as Ligyrus grubs feed on decaying horse and mule manure u 
well as on eachaza and decaying cane stools and trash in the ground. 

Apparently Campsomeria dorsata has experienced tremendous va¬ 
riations in al^danee in Puerto Bioo, for Qundlaeh in 1894 (6) 
records it as rare. The earliest economic record is in a letter written 
by Ifr. H. Bourne, at that time in charge of field experimental work 
for Qu&nica Central, from Santa Bita on June 20,1913. 

"While I was getting these grabs (of IAgyr%t ftMtMdoaw Bum.) I found S8 
eoeoons of a wasp, very probably the Uaek one with two reddish bands across the 
abdomsn, beeanse while digging, two flew out. This wasp is eommonly ssen in the 
edtteiones snd cane Adds. I alro found one grab with a large sise larva of a wasp 
attached to Its body, one grab with a medium sised larva attadied to it, and one 
with the egg of a wasp freshly laid on its body." 

' In May, 1934, in the fields where he made these observations, only 
tell or twelve females were to be noted in s morning, mostly frequent¬ 
ing the fiowers of the common bur marigold, Bidens pUosa L. Noth¬ 
ing comparable to the thousands inferred by Bourne and recorded 
by Box a few years previously was to be seen, even tho all conditions 
were apparently propitious: an abundance of eachaza in the fidd 
(for Ligyrus grubs) and an abundance of fiowers for the wasps. It 
is evident that here the toad had so changed the balance of nature 
that lAgyrus had practically disappeared, and without a host, the 
wasp had also almost disappeared in this its previously most abundant 
habitat. The observations of Mrs. Dexter (6) on the food of the 
toad in eanr fields indicate, indeed, that the wasps themselves are 
eaten: that is, both host and parasite are consumed by Bufo mmrinus. 

Casual observations on the apparent abundance of this wasp may 
be grosdy inaccurate, if made at the wrong time of day. On a bright 
sunny morning, no female wasps are to be found before 8 o’clock, 
and rarely are any to be seetv, until 9:00 A. M. From then until 
11:00 A. M., they occur in increasing abundance, the males beginning 
to appear about 10:30 A. M. The appearance of the males, however, 
indicates the beginning of the end of the presence of the females on 
flowers, for while the males frequent the flowers during the hottest 
part of the day, the females are practically never present after 
11:00 A.M. except when the early morning has been elondy. No 
females at all appear during elondy weather, and none are to seen 
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when a paadng cloud temporarily obsenrea the aon. The eonunon 
bur-marigold, Bidens p«hMO, aerves quite aa well aa a boat for the 
femalea aa do the flowera mentioned by Box, but the flower preferred 
by the femalea is the large yellow Oalthrope, Ttibnim eistoides L., 
preaent in considerable abundance in Puerto Rico only in San Juan 
and Puerta de Tierra. These flowers have a delightful perfume, sug- 
geative of pansies, but they b^n to close before noon, like the much 
smaller and paler yellow ones of the closely allied KaXUtroemia 
nuuBima. Of this, Box states that “during its flowering season thou¬ 
sands of Hymenoptera are attracted by its delicate bloom; among the 
wasps, the Scoliid DieUs dorsato is the most frequent, and on sunny 
mornings thousands of the females of this species may be seen in 
most places where this plant occurs”. A few wasps have been ob¬ 
served at Puerta de Tierra to feed only on this smaller yellow flower, 
but the great majority of them frequent only the larger and showier 
one. The early fading of these preferred hosts may have affected the 
feeding habits of the wasps to such an extent that they make no 
attempt to feed after these flowers are gone for the day. 

During the sununer of 1984, flve times as many wasps were to 
be seen on the few patches of yellow Calthrope which encroaching 
building has left in existence on the wind-swept cliffs of Puerta de 
Tierra as at any point of the South Coast with a practically unlimited 
supply of flowers. Apparently the toad as a decisive factor has been 
practically eliminated in Puerta de Tierra by the impact of heavy 
urban street trafBc, the few areas in which to hide during the day, 
and the scarcity of pools in which the immature stage might be passed. 
Thus, with an abundance of horse and mule manure available as host 
for the larva stage of lAgyrus tumviosus, the elimination of the chief 
predator (the toad) on these beetles has made possible the existence 
of their parasite, Campsomeris donata, in greater numbers than else¬ 
where in Puerto Rico. 
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NOTICE 

By Act of the Legiglature of the InHxilar Gtovenunent of Puerto 
Bico, the Insular Experiment Station has been transferred from 
the Department of Agriculture and Commerce of Puerto Bico to the 
University of Puerto Bico and the name of the Station changed to 
Agricultural Experiment Station of the Cdlege of Agriculture and 
Mechanic Arts of the University of Puerto Bico. 

In accordance with this change; 

The present Joubnal uv AoRunTi/riTBe of the Univbbsitt or 
PuBBTo Bioo. starts with Volume XVTII, Januai^ 1034, and is a 
continuation of the Jotuinaii of the Department op AoBiommnE 
OF Puerto Bico, which suspended publication with the completion 
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IMHEBITANOE ZN NICOTZANA. L STUDY OT TBB 
GZJkUOOUS AND THE YEZJ.OW 0HAEA0TEB8 

ZN N. TABACVM Z- 

By .1. A. B. Nou^ • 

INTBUDUOTION 

Several years ago the writer became interested in some mor* 
phological cbaraeters in Niootiatui fahacum L. while making preUmi- 
naty studies with relative rt'sistauce of a number of tobacco varie¬ 
ties to tropical diseases. This study is therefore an outgrowth of 
another investigation. Materials liave been accumulated steadily in 
our collection and although our inter»*8t is primarily of a phyto- 
pathological nature it has been and will be our purpose to render a 
genetical interpretation of such morphological characters as come to 
our attention and which api»eaT not to nave been debcril)ed or analysed 
genetically tip to this time. We believe that the phytopathologist 
will make more rapid progress iii studies on immunity which may 
lead to the developm<>nt of disease-n-sistant strains of our crop plants 
when he knows more about the general genetical behavior of his 
plant materials. This knowledge will eliminate to a considerable ex¬ 
tent many of the retarding factors which enter into the picture of 
the control of plant diseases by the use of resistant varieties, and 
consequently will simplify the methods, facilitate the planning of 
the experiments, shorten the period of the investigations and assure 
more prompt results. 

This short paper proposes to constitute the first of what may 
become a series of studies on the genetics of Njeotiana. These studies 
were begun at the Insular Agricultural Experiment Station of Puerto 
1^00 in 1928 and continued in Cornell University in 1930-32 and in 
the University of Wisconsin in 1932-33. 

HATEUaLB AND HBTRODg 

The glauctmx character reported herein occurs on a Puerto Rican 

*JobB Siaon OnffBahehn HmnariEl FoundAtion VpIIow. LnUb Am«>rlr»n XsebBiifA. 
July 1938 
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eominereial tobaeeo which has been known locally under the name 
of *'Cenua”, meaning ath. The name refers to the peenliar appear* 
ance of the leaves which suggests a bluish or grayish green odor. 
This diaracter can be detected in tiie seed-bed at an early age but 
may be difficult to separate when seedlings are very crowded. For 
this reason, young seedlings should be transplanted to a second plant 
bed where more space will insure favorable conditions for develop¬ 
ment thereby minimizing the chances of failure in detecting the glatt- 
eous plants. Plants of this latter strain grow dower than ordinary 
tobaccos, the leaves are thick and the veins branch out from the midrib 
at an acute angle. The glaurous character appears not to have been 
described from any other country. 

The yellow character as used here applies to a plant color which 
might more properly be designated as yellowish-green. ^his color 
is peculiar to normal plants at all stages of growth and is easily 
recognized in very young seedlings. The strain used in our studies 
is a pure line of a wrapper tobacco planted by a local company prior 
to the year 1927 in the tobacco districts at the higher altitudes of 
the icdand and which was believed to have descended from a single 
yellow plant discovered by a laborer in the back yard of his house. 
It is undoubtedly a mutation from a Puerto Bican variety. It was 
given the name of Consolation” because it was discovered at a time 
when light wrappers were much in fashion among smokers and the 
industry here would have suffered tremendously had it not been 
for this timely discovery. But the advantage which the new tobacco 
brought to the growers was to dwindle away years later when the 
Consolation wrapper fell into disrepute. This yellow tobacco should 
not be confused with the White BuHey tobacco studied by Henika 
(1) from which it differs in morphological expression and in being 
due to a single factor whereas the latter represents a two-factor dif¬ 
ference. It seems also to be distinct from a tobacco variety which 
showed a golden color of leaves just before maturity and which was 
studied by Kajanus (2), who found an approximation to a genetical 
ratio of 15:1 for color. 

The two characters reported herein were studied in the same 
crosses, thereby expediting the handling of a larger number of in¬ 
dividuals for each character. The normal yellow tobacco is noii- 
gUmoous while the “Ceniza” or glaucous, being green, serves as a 
contrast to ydlow. Other crosses vdiich could not be carried beyond 
•the second generatitm were also made with other uon-glaueous or non- 
IwIMp pure luma * 
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In inakiug counts for the yellow character it was only necessary* 
to sow seed rather thinly in flats, then pricking out the seedlings with 
forceps when ten to fifteen days old. This method made possible the 
study of large numbers of seedlings. Another method employed was 
to transplant large plants from a seed-bed prepared in the usual way 
and making observations and eounts in tlie field. It was soon found 
this method was unnecessary. In order to ascertain whether plants 
classified in the B«*ed-bcd as yellow or green were correctly determined, 
plantings of small seedlings grun)>ed under the two classes were made 
in the greenhouse in one-and-a half-inch pots. Final counts made at 
the age of twentj’-eight days, showed that the classification had been 
made accurately. 

The separation of the gUiuems or ashy M‘edlingb was extraordi¬ 
narily difficult ill the seed-bed. it was found, however, that they 
could be detected in about a month after transplanting into small 
pots in the greenhouse, or into flats or bcHls when set at a longitudinal 
and transversal distance of two and one-half inches. They were 
transplanted into these when about two weeks old and eounts could 
be made ten to fifteen days later. In doubtful eases the seedlings 
were further transplanted and kept f r an additional period of two 
weeks when final counts were made on such individuals. 

The same procedwrc was followed for all crosses and selfings. 

In the determination of nnhy or glaucous segregates the young 
seedlings were transplanted into flats of the usual sise, trans¬ 
planting thirty-five plants to each flat. The number of observations 
made in each progeny varied, depending upon the greenhouse and 
other facilities available at the time the different progenies were 
studied. In general, the population was fairly large. 

In the season of 1928-1929 the following crosses were made: 
gteitcosx or “Ceniza” (Ce) X yellow or‘‘Consolaiion” (Kon); green 
Turkish Sutumm (T)XKon; CeXT; all direct and reciprocal. 
The first generations of these crosses were all grown at the Insular 
Exj^riment Station of Puerto Kico in the year 1928-29 and all selfings 
and backcrosses were then performed. The second and backcross gen¬ 
erations were grown either at the Insular Experiment Station or in 
the greenhouse at Cornell University in the fall and winter of 1931; 
while further Fa and third generations were grown in the spring and 
summer of 1932 at the latter institution. Third generation progenies 
were also studied at the Department of Horticulture, University of 
Wisconsin, in the summer of 1988, 
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The two characters, yellow and glaucous, are discussed separately. 
However, the data are from the same crosses. 

In determining the significance of the genetical results given below, 
the probable error and Chi-square methods were employed. The prob¬ 
able error of numbers was determined in testing the significance of the 
3:1 and 15:1 mendelian ratios. Thu expression Dev./P.E. was used 
as the measure of significance, taking Dev./P.E. = 3.2, as the lower 
level of significance, which represents odds of 31.36 to 1 against the 
occurrence of a deviation as great as or greater than the designated 
one. Values higher than 3.2 are regarded as giving odds higher than 
31.36 that the deviations are not due to random sampling. In the 
application of the Chi-square method for goodness of fit, values of P 
were calculated by referring to Elderton’s tables. It was considered 
that values of P equal to 0.05 or lower, indicated odds t(Xl^ high for 
such deviations to be due to random sampling. 

BESULTS 

The Yellow Character 

The first generation of the crosses for the study of green and yel¬ 
low was in all cases green, showing that the allelomorph yellow is a 
recessive character. 

In the second generation of the direct and reciprocal crosses the 
seedlings were grouped into the two classes: green and yellow. From 
the data obtained in the F 2 of the cross Ce >< Kon and Kon X Ce a 
hypothesis of a single factor relation between green and yellow was 
formulated. The figures are given in Table 1, under Kon X Ce — A 
and Ce X Kon — A. In either case deviations can be attributed to 
random sampling. 

Evidence from the Second generation .—In order to test the hy. 
pothesis, several Fa progenies of the above cross were studied and in 
addition the cross Kon X T was made. Table I contains the distri¬ 
bution of the Fa phenotypes in six progenies of the cross Kon X Osf 
two progenies of the reciprocal cross and the direct and reciprocal 
cross Kon X T. 

An examinatiim of the figures shows a fairly close fit of the results 
to a 3:1 ratio of green to yellow seedlings. In only one progeny 
Kon XCe — D is the deviation high enough to bring the results near 
the border line of significance. From the above Fa resnlts.it seems 
evident that the single factor difference between green and yeUow is 
4pjgroptiate in this case. 
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Evidence from the baeJccross. —Several of the Pi plants whioh 
were selfed for Pj studies were also backcrossed to the ydlow parent. 
The Pi’s of the eross Kon y T were backcrossed to no. 46, a yettow 
segregate from the eross Ce \ Kon — A, which was also recessive for 
the “Ceniza” character. The latter are ineinded although the crosses 
had been mainly intended for the study of the Ce character. These 
backcross progenies are given in Table 11. Progeny ( (Kon X Ce) 
X Kon) — B shows a deviation in the distribution of green and normal 
seedlings which appears too high to be attributed to random sampling, 
the D/P.E. being 3.62. The remaining eight baekeross progenies show 
a fairly close agreement to the expected 1:1 ratio for (dnglc-faetor 
differences. It is, therefore, safe to eonehide that on the basis of 
backcross results a single-factor difference exists between green and 
yellow. 

Evidence from the Ft generation. —Further evidence in support 
of the single-factor pair difference for green and yellow is of¬ 
fered by the Ps generation. In order to secure that evidence we 
studied thirty-four P# progenies of the cross Ce ^ Kon and thirty- 
four similar progenies of the reciprocal Km X Ce. (See Tables III 
and IV). There should have been jw titicatiou to regard all yellow 
segregants of the Ps as purt> breeding for that character. However, 
in the case of the cross C( '> Kon, yellow segregants wen* carried 
through the third generation so that in Table ill we will find ten 
progenies of such segregants. This was not done with the similar 
segregates in the cross Kon < Ct According to expectation the Ps 
progenies should show a distribution of homozygous green to hete¬ 
rozygous green in the ratio of 1:2. An examination of Table HI 
will reveal that such expectation was very closely realized, the green 
Ps plants when carried through the third generation exhibiting a 
distribution of 3 pure-breeding green to 16 heterozygous individuals. 
The data in Table IV show a similar agreement with expectation; 
of 34 Ps progenies, 23 proved to be heterozygous and 11 homozygous 
for green; a close approximation to the 2:1 ratio. 

The hypothesis of a single-factor difference is further strengthened 
by the individual behavior in the Ps of the beterosygous Ps plants. 
Of sixteen such progenies in Table 111 only in family 26 are the 
results of doubtful signifleance. There the Oev./P. E. is almost 3.8 
and therefore the odds against such a deviation being caused by ran¬ 
dom sampling are rather hic^. Whether a 8:1 ratio prevails in that 
family is not established hr those results. All the 28 progenies in 
Table IV show a fairly good agreement with the expected 8:1 ratio. 



44 K THE JOITBNAI. OF AOKICULmtE OF THE UNITEBHITT OF P. B. 

From the evidence offered from F 3 , B.C. and Fa generations, a 
hingle-factor pair difference is established for yMow plant color as 
contrasted to green. It is proposed that this factor pair be designated 
Ty, green plants to be represented by IT and yellow plants by yy. 

The Ceniza or Cflaucofus Character 

The plants of the first generation crosses were all normal green 
or non-g1avcnv», intlieating dominance of this character over glaucous 
(Ce). 

In the study of the data on the Ce character two phenotypes were 
easily distingnisliable, namely, the ghmcou't and nou-glaucous and 
therefore individuals were classified into those two groups. The 
study of the distribution of the population of the second eeneration 
of the direct and reciprocal cross Ge X and one baimcross st^* 
gested a ratio of fifteen normal green plants to one “Ceniza” or 
glaueouk. Progeny Ce X Kon — A (Table V) gave 438 normal and 
35 Cf plants or a ratio of 12.51 to 1 The significance of these 
results rests on the fact that on the basis of a 15:1 ratio, the Dev./P.E. 
is only 1.53 Progeny Kon y Ve — A (Table V) showed a distribu¬ 
tion of 128 normal to 10 Ce plants. These numbers represent a 
ratio of 12.8 to 1. On the assumption of a 15:1 ratio the Dev./P.E. 
is very low, only 0.72. The baebcross progeny {Kony Ce)\ Ct 
given in Table'Y is represented by 251 normal to 66 Ce individuals, 
a ratio of 3.8 to 1. On the basis of a 3:1 ratio of normal to Ce 
the Dev./P.E. value is 2.55 and therefore such a deviation may he 
attributed to random sampling. The assumption of a segregation 
in the ratio of 15 normal to 1 (7e in the Fs seems to be supported 
by a backcross ratio of 3 normal to 1 Ce. Therefore, there are suf- 
ficient grounds to assume a two factor pair difference between normal 
and Ce, the Ce character being exhibited only as the double recessive; 
and dominance of one or the other, or of both factors, producing 
normal plants. 

Evidence from the second generation .—^As proof of the hypothesis 
of the 15:1 relationship several Fi progenies other than those reported 
above, were studied. (See Table Y). Of 3 progenies of Ce X Eon 
only in B do the results appear to invalidate the hypothesis, with a 
Dev./P.E. reaching 3.37, slightly above the lower level of sigudficance. 
But with larger nombers in C and D the results were in fairly good 
agreement with expectations, the Dev./P.E. being as low as 0.83 and 
0.45, respectively. Other Fs progenies which support the assumed 
1 ft? 1 ratio are Kon X Ce —B, 45 XT, anch TX 45, A and B, and 
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T X Oe. All these progenies show a good agreement with the ez« 
peeted ratio. 

Evidence from the backcrosxes. —^Additional evidence in support 
of the expected backcross ratio of U:1 is furnished by progenies 
(43 XT)X 45 and (T X45)X45 which exhibit a D/P.B. of 1.48 
and 1.75, respectively, and by (T X f7c)X <’e with a D/P.E. = 1.80. 

Evidence from the third generation. —If the hypothesis of dupli¬ 
cate genes as an explanation of the results obtained in the F 2 and 
B.G. generations of crosses involving the study of the Ce character 
holds, it would be expected tliat in the third generation some progenies 
should be normal, some should segregate in the ratio of 15:1 and 
some li : 1, noriual to Ce ; while one out of sixteen should be glaucous. 
That this expectation was realised is evidenced by the data on 20 
progenies of the cross C,e X Eon (Table VI) and 28 progenies of the 
reciprocal (Table Vll). An examination of Table VI reveals that out 
of 20 progenies, s<'ven segregated in the ratio of 15 to 1, six in the 
ratio of 3:1, five were pure breeding normal and two were “('eniza” 
or glaucous. In the segregating families the statistical analysis of 
the data proves that the results significantly support the as¬ 
sumption of either 15:1 or 3:1 radios. A similar behavior is ob¬ 
tained in the Fg of the reciprocal cross (Table Vll). There, seven 
progenies segregated in a ratio of 15 to 1 and six in the ratio of 
3:1 normal to glaucous; thirteen were pure breeding normal while 
two were “Oeuiza” or glaucous. If all tlie F* progenies are consid¬ 
ered together the distribution is as follows: 18 progenies pure breed¬ 
ing normal, 14 progenies segregating in the ratio of 15:1, 12 others 
in the ratio of 3:1, and four homozygous glaucous. If the composi¬ 
tion of a normal plant be represented by Cci Uei Cca Ccg, the glaucous 
by cei cei cea cea and the hybrid in the cross by Cei eei Ceg cej, the 
following genotypes and ratios would be expected in Fg on the basis 
of the 15:1 hypothesis: 1 Cci Cei Ceg Ceg, 2 Cei Cci Ceg ceg, 1 
Cci Cei ceg ceg, 2 Cei cei Ceg C^i 4 Cei ce^ Ccs ceg, 2 Cei oei ceg 
ceg, 1 cci cei Oeg Ceg, 2 eei eei Ccg ceg, and 1 cei cei ceg ceg. Of 
those with either one or the other factor, or both factors in the domi¬ 
nant condition, Cci cci Ceg ceg would be expected to segregate in the 
ratio of 15:1, Cei eei ceg ceg and cei cci Ceg ceg in the ratio of 3:1, 
cei cei ceg ceg would be glaucous and all the other genotypes would 
be pure breeding normal. There would then be expected four elaases 
of genotypes in the following ratios: 7 pore breeding norma), 4 
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sefrrcgating 15:1, 4 Segregating 3:1 and 1 pure recessive. When 
the Chi-square test for goodness of fit is applied to the expected 
results given above, a value of P = 0.78 is obtained. 


('lass 

^9 

Freqnenoloi 

^3 

P 



Normal 


18 


BB 


15 1 ratio 






6 1 ratio 






Pure Recessive 

■■b 

■■a 


bhbi 


Total 

16 

48 

48 

1 08588 

0 78046 


The deviations from the expected ratio of the distribution of the Fs 
families are such as might be expected by chance alone eleven times 
in twenty trials and it may be concluded, therefore, that the results 
obtained support the suggested hypothesis of duplicate W^ues. 

On the basis of F 2 , B.G. and Fs results it is concluded that the 
assumption of a 2-£aetor difference for the Ce character is justified. 
These factors are designated as Cei and Ce» with their corresponding 
allelomorphs cei and ees. The presence of either factor in the domi¬ 
nant condition prodneeb normal plants while both factors must be 
recessive to produce the “Ceniza” character. The constitution of a 
“Ceniza” plant will be represented by cei cei eea ccs. 

Independent Inheritance 

It was of interest to determine from the data whether there 
existed any linkage relations between the factor pair Yy and Cei eei 
or Cca res. The fact that N. tahaevm has twenty-four pairs of 
chremosomeb would make the detection of linkage between those 
factors of unique interest especially since the occurrence of the mu¬ 
tants has been reported from Puerto Rico simultaneously. From the 
analysis of the distribution of the phenotypes in three Fa progenies, 
twelve Fa's and one backcrobs progeny it appears that no linkage 
exists between the factor pairs Cei cei and Oca cca and yellow (Yy). 
The reader is referred to Table YIII. The Fa progenies Ce X 
— C and — D and Kon X Ce — A, on the basis of independent in-, 
heritance of the characters should yield four classes in the following 
ratios: 45 normal green, 15 normal yellow, 8 Ce green and 1 Ce yel¬ 
low. The Chi-square method of testing the goodness of fit showed 
that for Ce X JSIan — C, P = 0.58; for Ce X JCoa—D, P 0.80 and 
Kon X Ce —A, P s= 0.52. These values of P all diow that the de- 
viatioiis’trma tiw expected are not significant 
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In the Fs of the direct and reciprocal croeses of Ce X Kon, proge¬ 
nies 6, 7, 52, 67, 68 and 76, segregating in the ratio of 3 normal to 
1 Ce and 3 green to 1 yellow, should show a distribution of pheno¬ 
types as follows: nine normal green. 3 normal yellow, 3 Ce green 
and 1 Ce yellow. These expectations are realized in all these proge¬ 
nies (see Table Vlll). In all these progenies the values of P are 
high, the lowest being U.13 for family no. 68. This value, however, 
indicates that the deviations might he expected to be due to ehanee 
alone, once in eight times. 

Progenies 30, 55, 62, 66, 71 and 85 which segregated in the ratio 
of 15 normal to 1 C( and 3 green to 1 yellow, would be expected to 
show the jdienotypes in the same ratios as the B'a progenies, namely 
45:15:3:1. lluch expectation is fully accomplished in all the proge¬ 
nies except no. 55. An examination of the distribution of the pheno¬ 
types in that progeny, however, shows that the deficiencies may not 
be attributed to linkage. 

The distribution of the genotypes in the Ft generation is given 
in Table IX. The normal expectation of genotypes on the basis of 
a 15:1 ratio for the Ce character and 3:1 segregation for green and 
yellow is as follows. Green genotypes to give only, 7 normal; 4 
segregating in the ratio of 15 normal to 1 Ce; 4 in the ratio of S 
normal to 1 CU; and 1 pure breeding “Ceniza”. Those green indi¬ 
viduals of the composition Yy should show the following distribution: 
14 normal, 8 segregating 15 normal to 1 Ce, 8 segregating into 8 
normal and 1 ('<, and 2 pure breeding Ce. The yellow genotypes are 
not analyzed in the above table, but the expectation would be the 
same as for pure breeding greens. 

A consideration of the results given in Table IX shows that the 
deviations from the expected ratio are such as can well be attributed 
to conditions of the experiment. 

The results of Fs and Fs progenies given in support of the hy¬ 
pothesis of the independent inheritance of the Yy and Cei oci Cet eea 
are further complcmentt'd by the backcross results. 

So, from the above results it may safely be concluded that no 
linkage exists between the'factor for yeUow plant color and those 
factors responsible for the “Ceniza” or glaiteom character. 
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SUICICABT 

1. Two previously undescribed characters of N. tabaoum are de¬ 
scribed and studied genetically. The yellow plant coldt* appears to 
l)e distinct from similar deficiencies heretofore reported. It is not 
to be confused with the Burley character in White Burley tobacco. 

2. Green color is dominant to yellow color. 

«*1. Normal green is dominant to glamcous or **Geniza”. 

4. Green and yilloiv are differentiated by a single factor pair 
which is designated Yy. 

5. Normal green and Ce or glaucous plants are differentiated by 
two factor pairs; therefore segregation occurs in the proportion of 
15 normal green to 1 glawous (Ce). These are designated 

vex Ce2 rso. 

6. The factors for glaucous and for yellow are inherited inde¬ 
pendently of each other. 

Deimktment op Agricultttrk and Commerce, San Juan, Puerto 
Rico. 
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Table 1 

SBOBKOATION OF THE GREEN (Y) AND YELtOW (y) OHABAOTEBS IN TBE Fi OF 
OBOSSES BETWEEN VABIOUb PURE MNES OF TOBAOOO 
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Tabu 11 

SKGRBQATION OF THB QRBBN (Y) AND YELLOW (y) OHARAOTBR8 IN THB BAOH 
0R08B GBNBRATION OF 0R088BS BBTWBBN VARIOU8 PUBB LINB8 OF TOBAOOO 


Progeny 

0<dor 

■ 

Freqnenciee 

Dev 

P B 

D/P B 

Obeerred 

Oeloulitod 
(11) 

(Kbn X Oe) z Eon—A 

Green 

Yellow 

vm 

800 

0» 

808 50 
806 50 

80 50 

14 80 

800 

(Eon X Oe) X Eon—B 

Green 

Ydlow 

780 

806 

883 

885 00 
105 00 

88 00 

Oil 

808 

(EonzGe) X Eon~0 

Green 

Yellow 

074 

400 

484 

487 00 
487 00 

soo 

10 58 

088 

(Eon X Oe) X Eon—D 

Green 

YeUow 

141 

04 

77 

70 00 
70 50 

0 50 

400 

108 

<Edn z Oe) z Eon—E 

Green 

YeUow 

807 

184 

188 

188 50 
188 00 

050 

040 

008 

(Oe X Eon) z Eon—A 

Green 

YeUow 

154 

80 

74 

77 00 
77 00 

800 

im 

0 78 

(Oe X Eon) z Eon—B 

Green 

YeUow 

■i 

101 

171 

181 00 
18100 

10 00 

048 

150 

(EonxT)X48 

ll 

•11 

400 

451 

455 50 
455 50 

4 50 

10 u 

044 

( T z Eon) z 43 

Green 

Yellow 

1187 

580 

008 

508 50 
008 00 

4 50 

11 88 

080 
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Table in 

BBSULT8 OF THE Fi GENERATION OF THE 0R088 Ce X JToR IN THE 8TUDY OF 
THE IRALOIFCHARACTER 


Progeny 

Color 

I 

Frequendes 

Dev 

P B 

D/P B 

Obserxed 

tahulsted 

(SI) 

a 



wm 

747 00 

29 00 

0 22 

8 15 




lEI 

249 00 




4 

Green 

920 

708 

00000 

18 00 

8 86 

208 


Yellow 


212 

280 00 




8 

Green 

1185 


851 28 

34 TS 

084 

262 


Yellow 


■ki 

283 75 




7 

Green 

470 

859 

158 50 

6 50 

6 48 

1 01 


YeUow 


111 

117 50 




8 

Green 

488 

878 

862 25 

10 75 

642 

1 67 


YeUow 


no 

120 75 




10 

Green 

144 

115 

108 00 

7 00 

8 50 

200 


Yellow 


29 

36 00 




18 

Green 

517 

308 

387 75 

5 25 

6 64 

079 


Yellow 


124 

120 26 




21 

Green 

1853 

1031 

1014 75 

18 25 

10 71 

Tto 


YeUow 


820 

388 25 




86 

Green 

158 

120 

118 50 

1 50 

4 07 

0 41 


YeUow 


18 

40 50 




ao 

Green 

680 

54 

516 75 

25 25 

76r 

8 29 


YeUow 


14 1 

172 25 




81 

Green 

459 

303 

144 25 

18 75 

6 20 

299 


\^ow 


96 

114 75 



_ 

82 

Green 

135 

241 

249 75 

8 75 

6 38 

1 64 


YeUow 


92 

K) 25 




88 

Green 

1260 

966 

937 50 

28 50 

10 30 

277 


YeUow 


284 

412 50 




84 

Green 

202 

150 

151 50 

1 50 

4 15 

086 


Yellow 


52 

50 50 




44 

Green 

406 

315 

304 50 

10 50 

5 88 

1 79 

1 

Yellow 


91 

101 50 




40 

Green 

761 

560 

561 25 

3 25 

800 

0 41 


Yellow 


101 

187 75 





Familim breeding true to green 1 9 9 14 20 il 45 and 47 
Families breeding true to yeiloa 15 10 17 15| lO N 40 4I 42 an 1 43 
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lABUt IV 

BflUAVIOR OF THB lii GBNEKATION OF THE CROSS Kan X Of IN THP 8TUDY Oil 


THE CHARACTER 





Frequencies 

) 1 

I 

■ 


Progeny 

Color 

n 


Calculated 

Devi 

P F 

D/P h 




Observed 

(4 1) 




52 

Green 

m 

444 

418 74 

6 24 

7 06 

089 


Yellow 


140 

146 25 




64 

Green 

176 

291 

282 00 

900 

4 66 

1 59 


Yellow 


84 

94 00 




65 

Green 

1016 

772 

7b2 00 

10 00 

9 41 

1 07 


\ellow 


244 

254 00 




56 

Grten 

192 

374 

460 00 

4 00 

6 48 

062 


Yellow 


119 

124 no 




01 

Green 

7(»1 

466 

570 74 

4 75 

8 06 

0 59 


> ( How 


194 

l<X) 24 




62 

Green 

749 

470 

469 24 

0 74 

^ 8 04 

009 


1 elloi5 


189 

189 74 




68 

Green 

419 

344 

429 25 

«• 75 

6 12 

0 94 


\elluw 


104 

109 75 





^ - 


— — 



— - —- 


66 

Green 

442 

419 

439 00 

0 

6 21 

0 


\ ellow 


114 

114 OC 




67 

Green 

404 

302 

304 74 

1 74 

5 88 

0 10 


1 ellow 


103 

101 24 




6H 

Gretn 

416 

318 

312 00 

6 00 

4 90 

1 01 


1 Allow 


98 

104 no 




69 

(ti6*n 

497 

474 

472 7> 

2 75 

b 51 

0 42 


1 ellow 


122 

124 25 




70 

Green 

444 

142 

326 24 

5 74 

0 09 

094 


1 Glow 


104 

108 75 




71 

Green 

424 

244 

214 75 

9 25 

4 27 

1 70 


1 Glow 

1 

72 

81 24 




-2 

Green 

214 

154 

151 74 

6 76 

4 26 

1 58 


1 illow 


ro 

44 24 




70 

Green 

2(E 

144 

146 00 

200 

1 21 

0 48 


1 elloe 


44 

52 00 




r 

Green 

208 

15^ 

166 00 

1 00 

4 21 

0 24 


1 ello\^ 


54 

52 00 




79 

Green 

2(0 

202 

195 00 ! 

7 00 


1 49 


YGloe 


58 

65 00 




H' 

Green 

3(0 

270 

270 00 

0 

5 54 

0 


> elUm 


90 

90 00 




h7 

Grten 

459 

284 

209 25 

14 74 

5 58 

267 


1 Allow 


74 

89 74 




88 

Green 

248 

101 

186 00 

5 00 

4 60 

kOO 


\ ellow 


57 

62 00 




89 

Green 

2f( 

210 

199 50 

10 50 

4 76 

2» 


Yellow 


56 

66 40 




90 

Green 

549 

424 

411 7i 

16 25 

6 84 

238 


YeUow 


121 

137 25 




91 

Green 

196 

149 

147 0( 

200 

409 

049 


Yellow 


47 

49 00 





^ FamiliN braedlniE true to green fiS n7 W, 69 to, 64, os 74^ 76, 81 and 81 

I —■ . . ■ ■■■ iiiii—i ■ ■ . . . 
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Tabib V 

flBQKEOAllON OJ THl* ONIZA (ce) OR QLAtCOlSi U\R4t I J<K THK 

NORMAT CHARACTFR (0®) IN THE SECOND AND BACKCKOHM 
GENERATIONS OF CROSSES 





Frequencies 




Progen> 

C olor 

1 

n 


Calculated 

Dev 

P F 

D/P K 

1 

1 



Observed 

n 

ratio 




C® X Kon—A 

Normal 

471 

4d8 

441 44 

15 1 

5 44 

2 56 

1 68 

Centra 


« 

29 56 





C® X Eon B 

Normal 

451 

411 

422 71 

15 1 

11 71 

8 47 

8 87 

Cenlia 


40 

2K 29 





C® X Kon—C 

Normal 

997 

931 

9)4 69 

15 I 

1 69 

6 10 

088 

Geniaa 


64 

I 

62 11 





C® X Kon—D 

Normal 

981 

9^ 

919 69 

15 1 

2 11 

5 11 

046 

Cenisa 


59 

61 11 





Kon X Ce—^A 

Normal 

138 

128 

129 18 

15 1 

1 18 

1 92 

0 72 

Centra 


10 

8 02 





Kon X r® B 

Normal 

181 

lf7 

169 69 

15 1 

2 69 

2 20 

1 22 

Centaa 


14 

11 11 



-a 


48 X T 

Normal 

85 

Ml 

79 f9 

15 1 

1 31 

~1 of 

087 

Centra 


4 

5 11 


1 

aas 

—_ 

T X 45-A 

Normal 

246 

in 

210 62 

15 1 

1 62 

2 56 

0 08 

Centra 


17 

15 IH 














T X 48-B 

Normal 

1 210 

199 

196 87 

15 1 

2 2 

2 87 

0 90 

Centra 


11 

13 12 


ass 


_ ■ 

T X Ce 

Normal 

292 

2Hr 

271 75 

15 1 

7 75 


280 

Centra 


26 

18 25 




_ 

(T X Ce) X Ce 

Normal 

Centra 

S79 

~ 1l74 
105 

m 25 

1 94 75 


10 25 

5 09 

180 

(Kon X Oe) X Ce 

Normal 

Centra 

317 

66 

79 25 

TT 

lilT 

5 20 

266 

(46 X T) X 45 

Normal 

Centra 

60 

53 

13 

49 50^ 
16 50 

iTT 

2^50^ 

287 

1 48 

(T X 46) X 45 

Normal 

Cenua 

175 

138 

37 

1)1 25 
48 75 

3r 

6 76 

1 80 

'iw 
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Ttna VI 

BBHAVlOB or THB Fi PBOORNIES OF THB CB08S Ck X Fm TN THB STUDY OF 
THB CKIfliA OB 0£ A UCDU5 OHABAOTEB 


Progany 

Color 

1 

Frequandai 

Dev. 

I 

P. E. 

D/P.E, 

Obaarvad 

Caloulatad 

n 

ratio 

17. 

Normal . 

187 

138 

128 440 

16:1 

4 500 

1 91 

8.89 


OaniM . 


4 

8 500 





18. 

Normal 

84 

81 

81 880 

16:1 

0 880 

0.95 

0.98 


Oaniia . 


8 

2 120 





19. 

Normal. 

66 

61 

01 500 

15:1 

0.600 

1 21 

0.40 


Canlia 


4 

8 440 





88. 

Normal 

mst 

122 

121 876 

16:1 

0.185 

mtm 

0.07 


Canita 


8 

8 126 



Ni 


80. 

Normal 

180 

114 

112 500 

16:1 

1 500 

1 79 

0.84 


ranlaa 


6 

7 500 





40. 

Normal . 

128 


120 000 

16:1 

8 000 

1.86 

1 08 


Caniza 


iBB 

8 000 





48. 

Normal 

128 


120 000 

16:1 

8 000 

1 86 

1 02 


Oanlsa 


iM 

8 000 





6. 

Normal 


181 

184 500 

8:1 

8 500 

4.58 

0.76 


Cvenlia 


06 

01 500 





A . . 

Normal 

176 

188 

181 250 

81 

0.750 

8 80 

1 76 


Caniza 


87 

48 750 





7. . . 

Normal 

168 

111 

114 750 

8:1 

8 700 

8 61 

1 04 


Caniza 


42 

88.250 





10. 

Normal 

168 

141 

148 440 

8:1 

8 440 

8 01 

0.68 


Caniza . 


13 

9 500 





86. 

Normal 

120 

94 

90 000 

8:1 

4 000 

8.20 

1 21 


Caniza 


26 

80 000 





88. 

Normal 

120 

90 

00 000 

8:1 

0 000 

8 20 

1 87 


Caniza 


84 

1 

80 000 






Fimtttei brwdhiR tnu to normal: 4, 0, 16, 26 and 88. 
Familial braadlng true to **09nM* or ftetfeMw: 89 and 48. 
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Tabm VU 

BBHAVlOB OF THE F« PROOBN1E8 OF THE OBOB8 KOIT X CK IN THE STUDY OF THB 
OENIZA OR aiAVCOVB OHABAOTER 




■ 

Freqiienoiee 


1 


Progmiy 

Color 

0 


Calculated 

De\ 

P R 

D/P. B. 



■ 

Olnerved 

n 

ratio 




66 

Nomud 

366 

384 


161 

6 18 

8 12 

2.62 


Cenua 


81 



62 

Normal 

262 

204 

204 82 

161 

087 

2 74 

0 14 


Ceniaa 


16 

17 6i 


66 

Normal 

811 

288 

281 56 

16 1 

744 

288 

266 


Oentxa 


12 

18 44 




66 

Normal 

448 

421 

420 00 

151 

1 00 

8 46 

020 


Cemra 


V 

28 00 





71 

Normid 

306 

281 

286 71 

151 

7 76 

267 

270 


Oenlia 


27 

18 25 





86 

Normal 

280 

266 

268 18 

161 

0 18 

2 70 

006 


Oenica 


18 

17 87 





1^;_ 

Normal 

148 

142 

138 68 

151 

2 81 

1 08 

1 16 

Cemxa 


7 

8 31 





62 

Normal 

401 

iS” 

300 75 

81 

16 25 

566 

8 12 


Oenixa 


82 

too 25 





86 

Normal 

827 

256 

246 3 

81 

12 76 

5 26 

2 41 


Cemra 


68 

81 /5 



_ 


67 

Normal 


267 

286 00 

81 

200 

668 

086 


Cemu 


81 

85 00 





66 

Normal 

408 

613 

804 50 

31 

860 

m 

1 46 


Cenisa 


88 

101 50 





76 . 

Normal 

186 

165 


81 

6 60 

4 11 

1 66 

Oenixa 


43 1 


— 




68 

Normal 

252 

m 



12 00 

464 

280 


Cenixa 


mm 







FmlUflf taMdlns tra6 to ncamiAl U* 87* flOi 68, 64, 69, 70, 78, 77, 78, 79, 80 Bud 60 


FomlUaB taMdlag tnw to “Cenlis'’ OOiuidOl. 
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tabui vni 

BHOWINO PHSNOTTPIO DI8TBIBUTION IN Fi, Ft AND B. O. PBOQBNIB8 OF OBOB8B8 


IN TSB STUDY OF THB YELLOW AND OBNIZA OHABAOTBBjl 


Proftny 

01ms* 

Frequsiioiss 

Obi 

Square 

P 

Observed 

Oilcnlated 

ratio 

n 

06 z . 

NY. 

. 

55ui;:: 

708 

230 

43 

21 

907 

1 

7D1 0100 
288.6720 
46.7840 
16.5780 
007.0000 

=^ 34876 

0.68 


06 z Kcm~D. 

NY. . .. 
Ny. 

608 

229 

41 

18 

961 

45 

15 

8 

1 

IHmSmS] 


080 

Si 

Kon z 06-A. 

NY 

••• •. 

100 

28 

0 

1 

188 

■ 

07.0810 
82 8440 

6 4688 

8 1562 
188.0000 

s3 28481 

0.52 


06 Z .. 

ny. 

94 

44 

29 

8 

175 

■ 

08.4875 
82 8125 
88.8125 
10 9875 
175 0000 

=5 34686 

0.16 



^tal. . . 

06 Z Kon—7. 

NY 

?f ;•. •• 

Ktil 

81 

80 

36 

7 

168 

1 

80 0625 
28 6675 
28 6675 

0 5685 
158 0000 

=2 48855 

040 

06 Z Xon—90. 

NY. 

1 

1 

42.1875 
14 0625 

2 8185 
0.0875 
60.0000 

a4.e0860 

0.87 


Bjon Z 06-S5. 

ny. 

■ 

45 

15 

8 

1 

256 0410 
85 5470 
17.1000 
5.7080 
865 0000 

■ 

0.0008 


Ny. 

nY;.:.;::. 

ny. 

Ixital. 



Kon z 06—68. 

NY. 

■ 

I 

196 2810 
66 0040 
18.2100 
4.4060 
283 0000 

=1.86486 

0.74 . 



w. 

Tvt6l.... 


Xta z Ot-66. 

NY. 

922 

00 

82 

5 

446 

45 

15 

8 

1 

815.0000 
106 0000 
21 0000 
7.0000 
448.0000 

=1.11746 

o.n 




nar. 

%ttl. 




*TtedaMNYitaiidf tbraoniidinnu JVIrBiionii^ iiYisM,orflMMPMtneii,tiidiif 

ispmtnti 9 t lilloir. 
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Tabu vni-(Caiit) 

8H0W1N0 PHENOTYPIC DI8TBIBUTI0N IN Ft, Fi AND B C PRUOBNIBBOFOBOBBES 
IN THE STCOY OF THE YBtlOW AND ORNIZA CBARAOTEBS 


Progen> 

ru»s* 

Frequencies 

Ohi 

Bquiie 

P 

Obser\ed 

Calculated 

ratio 

45 

15 

8 

1 

n 

Kim X re- 71 


217 

64 

22 

5 

J08 

216 5620 
72 1870 
14 48M0 

4 8180 
808 0000 

»4 80788 

0 18 

Kon X Oe—W 

NY 

?? 

186 

82 

M 

S 

286 

45 

15 

8 

1 

201 0940 
67 0810 
18 4000 

4 4690 
886 0000 

-A 55118 

021 

Kon X Ce—62 

NY 

221 

M 

6» 

23 

401 

9 

J 

8 

1 

825 5620 
75 1870 
75 1880 
25 0680 
401.0000 

^ 44567 

024 

Xenix Ce-67 

NY 

Nv 

nY 

Total 

207 

80 

72 

21 

880 

9 

8 

8 

1 

218 7500 
71 2500 
71 2600 
81 7500 
880 0000 

B.1 61408 

006 

E0BZOe-«8 . 

NY 

¥otal 

i30 

74 

79 

14 

406 

9 

8 

8 

1 

228 8760 
76 1860 
76 I860 
25 8760 
406 0000 

76186 

0 18 

Ktax Oe-76 

NY 

Total 

128 

82 

81 

18 

196 

9 

8 

8 

1 

111 8760 
87 1260 
87 1880 
12 8760 
198 0000 

-2 94275 

040 
















































462 THE J 0 T 7 BKAL OF AOBIOUUTUBB OF TBB mnVEBSlTT OF P. B. 


Tabu IX 

BIHAVIOB OF OKNOTYPXS IN RELATION TO THE CK OHARAOTER OR ITB 
ALLELOMORPH IN Ft FAMILIES WHICH ARE PURE BBEEDINO FOR 
GREEN OR BXOREOATINO FOR GREEN AND YELLOW 




































THE UTILIZATION OF WASTE Of tot 

PBOOUOnON OF 

r AOBTOKS AND BOTANOL 
n. NOBMAXi BXJTTBIO AdD 

By Batau. Abboyo, Chtef, Dmnon of Induslnai ChemUtry, 

Experiment Station of the Oollego of Agricultuie and Arta of the 

nnivendty of Puerto Bieo, Rfo Piecirae, P. B, 

INTB0DT7CT10N 

The industrial world has felt the infiueuce of fermentation proces¬ 
ses, especially during the past thirty years; and is beginning to 
realize the tremendous signiflcanee of the application of industrial 
microbiology in the development of useful chemicals from celluloae, 
starch and sugars. 

The microbiological flora of the tropics is rich in organisms capable 
of industrial utilization, and the industry of the sugar cane offers 
abundant and inexpensive material, tiAmay become the basis of 
great future industries. In the writ>*n»inion, carbo-hydrate na¬ 
tions are destined to exercise a eont)l[|pbg role in human affairs 
through chemical synthesis and fermentation processes. 

This paper treats of two such proceBS(‘8, and will be divided in 
two parts; the first dealing w'ith the production of Acetone and 
Butanol from waste molasses, and the second with that of normal 
butyric acid from the same source. While the hrst part embodies 
the account of a fminhed piece of industrial research (in so far as 
laboratory work is concerned) that was started during July, 1981; 
the second presents the progress made to date in a new investigation 
initiated only a few months ago. This fact will account for the lack 
of definite data in the subject matter of part two. 

• Past I 

BUTANOL. AND ACKTONE FBOK WASTE 1B01A88ES 

The Necessity of Industrial Beseareh in the Industry of the Sugar 
Cane.—While there exists no single great industry more needful of 
industrial research than that of the sugar cane, there is none showing 
less interest and progress in this respect. There have existed several 
reasons for this attitude, a discussion of which lies beyond the seope 
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of this article. Bot whatever reasons existed in the past for this 
apathetic attitude towards industrial research, thqr are no longer 
tenable under the existing general conditions of this great industry. 
Millions are being wasted every year in the form of unutilised by¬ 
products and waste materials while the price of the main product 
drops to unprofitable levels. It seems that those responsible for the 
wastes are so close to them that they have come to regard them 
as unavoidable accompaniment of the industry. Meanwhile the 
dextrose industry has become a serious competitor, and the com¬ 
mercial production of Levulose promises a still stronger future rival. 
At the same time the technical world hears of sugar from wood waste 
in Sweden and Germany, and sugar again, from potatoes in Ireland. 
Is the cane-sugar industry to remain in the worn-out traditional 
channels, blind and oblivious to the ‘‘New Era” that ^ill revolu¬ 
tionize the world through carbohydrate chemistry T 

Possibility of Producing Butanol and Acetone from Waste Molas¬ 
ses .—With a determined purpose of doing his share (no matter how 
small and inadequate) for the amelioration of this existing trend of 
atfairs, and with a deep roo^ conviction that if the sugar industry 
is going to servive its preseAirisis, new products must be manufac¬ 
tured either from sugar it^U^'or its by-products, the writer started 
his investigation on the pronRm of the fermentation of final molasses 
for the production of butanol and acetone. From his search of the 
literature the writer knew of no existing fermentation process of 
commercial magnitude for the production of these solvents from 
Waste Molasses, at the time of the commencement of his investigation, 
July 1931. 

Searching for the Fermenting Organism .—^Having learned from 
the literature on this subject that the organisms responsible for the 
acetone-butylic fermentation of carbohydrate material were widely 
distributed in nature, the writer decided to try as possible sources 
such things as soil, decaying vegetable matter, potatoes, sweet pota¬ 
toes, beets, and sugar cane. For the culture medium, a dilute s<fiu- 
tion of final molasses in water was selected, with such and 

physieal modificationB as would best suit the growing and devde^ 
ment of the given organism and its power for the production of 
solvents. The word “Solvents” is used throughout this work to in¬ 
clude all the valuable liquid products of fermentation. 

The molasses solution was placed in test tubes of about 50 ml. 
capacity,' and inoculated in each case directly with pieces of the 
!;,^tei!ial ampected of containing the butyldwcillns. After incuba- 
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tion for a period of from 36 to 48 houra, the presence of bntanol was 
to be detected first hand, by that most chemical of human , 
the s nse of smeil. If the characteristic butanol scent could bo 
detected, then further work was to be done to isolate the organiam 
and set it to work under conditions favorable to its growth, develop* 
m nt and solvents producing power. 

The preliminary work as described above was conducted without 
success in the gn>at majority of cases; the potatoes, sweet potatoes, 
and the soils in which they grew giving negative results. The writer 
reached the conclusion that either these materials did not contain the 
butyl bacillus, or else, the strains contained in any or all of them 
could not be grown and dtveloped in the culture medium selected for 
this work. 

The search for the oi-ganism was then started among the sugar 
cane varieties grown in Puerto Kico; and this time luck came to help 
out the writT’s labors. Not less than 50 different varieties and the 
soil around their roots were examined, and in a little over 20 per 
cent of these, the organism was found. However, not all of them 
ttbowed the same characteristics, ability to grow, develop and produce 
the requir'd solvents in the chosen medium. The apparently most 
promising strains uere obtained fronfHhe following canes:—^POJ— 
2725; 2883; 2873; 979; 1228; FO-588: 916; 998; and PB-820 
and 807. Hut the only one that convinced the writer of possessing 
very remarkable power for doing tlie work,»wa8 a strain obtained 
from the roots of a cane of the Kasswr variety. 

Having thus obtained promising material, the writer proceeded 
to the work of purification and isolation of the bacillus. This work 
will be described in the next paragraph. 

Isolation of the Bacillus in Pure Culture.-r-’Ihe bacillus found on 
the roots of the Kassoer cane was isolated as follows: A set of 12 
test tubes each containing 10 ml. of steril- mash of 4 deg. Brix density, 
wore inoculated with small amounts of the unstcrilized cane roots. 
The tubes were then immersed in boiling water for 50 seconds and 
immediately cool'd in running water. They were then incubated for 
36 hours and examined for odor and gas production. The tube show* 
ing most vigorous fermentation and strongest butyl odor was chosen, 
and further incubated until fermentation was completed; reheated 
in boiling water, cooled, and the contents plated in malt gelatine agar. 
After inoculation of the malt gelatin" agar, the medium was poured 
into the inverted lid of a sterile Patri dish, and the bottom aeetion 
of the dish was then floated on the liquid. After incubation the two 
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parts of the plate were easily separated and the eoloniea fished. These 
colonies were used for further propagation as found neeessaiy. 

Adapfing the Medium to the BaeiUut. —La(dc of inverting power 
and inability to attack sucrose for the production of solvents were 
soon discovered in the bacillus. The bacillus, on the other hand, read* 
ily attacked and decomposed reducing sugars with the production of 
the deured solvents. Hence the sucrose in the molasses used for 
making up mashes was always inverted before inoculation. 

After some experimental work details of which would occupy too 
much space, the conclusion was reached to make the mashes accord¬ 
ing to the procedure described below, calling this mash “The Standard 
Mash”. 

Ninety grams final molasses were weighed into a two liter Brlen- 
meyer flask, four hundred ml. distilled water added and^e molasses 
dissolved by heating on a water bath with occasional shaking. When 
solution was effected, 1.5 ml. strong sulphuric add were added, and 
the flask was autoclaved during half hour at 20 pounds pressure to 
effect inversion. After cooling to about 50 deg. C., five and a half 
grams of caldum carbonate, and 1.5 ml. strong ammonia water were 
added to the mash in the flask. When effervescence subsided, the 
mash was completed to 1,800 ml. with distilled water, plugged with 
non-absorbent cotton, and again autoclaved for half hour at 20 pounds 
pressure. When thus prepared, this standard mash gave a reading 
of 90 mv. at the potentiometer, equivalent to pH-6. Any small 
variation from a potentiometer reading of 90 mv. was corrected by 
addition of hundredth normal sulphuric acid or sodium hydroxide; as 
found necessary. The bacillus worked very satisfactorily in this 
medium. 

Fermentation Tests .—^Many fermentation tests using the pure 
culture obtained and the standard mash prepared as described above 
were conducted at various temperatures, ranging from 30 to 40 deg. 
0. to ascertain the optimum temperature of fermentation. Besnlts 
of those tests showed that the optimum temperature for a successful 
fermentation was 35 deg. C. At this temperature the greatest yield 
of solvents was obtained, fermentation being completed in from 48. 
to 54 hours after its initiation. When working at temperatures above 
35 deg., C. it was found that fermentation was rapid and vigorous; 
but the yield of total solvents was less than when working at 85 deg. 
C., while the ratio of acetone to butanol was higher. At 89 deg. 0. 
the organism worked very briskly for some tinia but all action soon 
cessed,'Imd when examined under the mieroscope the bacilli had ap- 
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IMxeiitly lost their characteristic motility, very few vegetetivtt eeUa 
being observed When temperatures from 80 to 35 deg. 0. were 
the fermentation was rather sluggish, and instead of from 48 to 54 
hours, it took from 60 to 72 hours to complete it. The table on nest 
page shows the influence of temperature during the fennenting 
period. 


TABLE BHOWmu THIt FPFKrT OF TFAtPEKATURB DURINQ PKRMRNTATION 
< T S = PuriNT TOTAL 80LVFNTB 
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The above figures show that the optimum temperature for fer¬ 
mentation is 35 deg C , that below this temperature fair resnlte 
may be obtained down to about 32 deg C and up to about 37 deg. 0. 
Temperatures above 37 deg 0 give very poor results as to total 
yields and butyl aleoliol-aeetone ratio, vhile temperatures below 32 
deg C. though not giving very bad yields, take too long to finish 
fermentation • 

Acidity of Ifoakes—-The acidity of all mashes was controlled by 
pH determinations using the potentiometer and quinhydrone deo- 
trode. Having found that the bacillus worked liest under dightly 
aeid AAToti tinna ^ the initial pH of all mashes was regulated to a read¬ 
ing of 90 mv as stated previously when describing the "sTAMnABD 
mash'*. 
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An experiment wee ran to detmnined the variationB in aeidity 
during and upon completion of fermentation. 

Daring a normal fermentation at optimum temperature, it waa 
obaerved that the mv. reading rose steadily as soon as fermentation 
started, ecmtinuing this rise during the first 22 or 24 hours, when 
a potentiometer reading of about 160 mv. could he observed. After 
this concentration of acidity was reached, the mv. readings started to 
yield descending values till a constant or nearly constant value of 
&om 125 to 130 mv. was obtained which remained so until fermenta* 
tion stopped. 

In cases of a poor fermentation test due to contamination of the 
inoculum, or of the mash after inoculation, or to any other inhibiting 
force, the acidity continued to rise going up to readings between 190 
and 210 mv. Every time that this happened, poor yields of solvents 
were to be expected; examination of a sample under the^icroscope 
showing less motility of the organism, signs of contamination; and 
in extreme cases the organism disappeared altogether from the field 
of vision. 

Thus the determination of pH values periodically (say every 2 
or 3 hours) proved to be an excellent control, as an abrupt rise in 
mv. readings was a sure indication of forecoming trouble. The fol 
lowing curves show the rise in pH during a (I) normal, vs. a poor 
(2) fermentation. 
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The following table offers some figures obtained from lermenta* 
tion test condneted at q>timnm temperature ™»wg Standard Blsah**. 


DATA 

Hour sad date of inoeolstion-10 A. M. Oet If Udl 

Hours after inocnlation at wUeh fermentatioB etarted... 4 hoara 

Date of eompletioB of fenaeatation......__ 8 P. 1C. Oek 8| ISIl 

Hoars of aetive fenaeatatioa— __ 58 

Inenbatiag tempentare____ 85 deg. 0. 


1 

Mash 

No. 

Starting 

Bx. 

Final 

Bx. 

Starting 

Mv 

m 

8 G.of 
Distillate 
at “/d r. 

B 

HH 

% Acetone 

1 

1 00 

2 7 

90 

■9 

0 9940 

30 00 

bS 

4 00 

3 ... 

4 70 

2 7 

93 

100 

0 9937 

33 37 

10.00 

4 00 

3 ... 

4 00 

2 3 

B 

■B 

09938 

30 70 

23 04 

040 

4 

jHII 

2 A 

90 

108 

0 9940 

30 00 

10 00 

4 40 

5 .. 

4 00 

3 2 

89 

m 

0 9923 

81 80 

32 70 

0 00 

6... 

4 70 

34 

87 

n 

0 9930 

1 

20 88 

bb 

089 

7 .. 

4 00 

30 


142 

0 9930 

38 30 

BhS| 

4 80 

8 

4 00 

Bi 

BH 

lot 

09987 

32 27 

17 24 

898 

9... 

4 00 

20 

80 

140 

0 0988 

21 82 

10 42 

887 

to. 

4 00 

D 

m 

ISO 

09083 

24 44 

18.19 

493 


Note- — The pecoanteae ethanol prodnoed may be tonod by aubtrartlng Itom t T. S. the aum of tbs 
panantasaa o( butanol A aeatonr. 


Determination of Optimum Sugar Concentration .—^From an 
dustrial point of view it was thought very important to determine 
the optimum sugar ooneentration in the mash at which the organism 
would work efficiently. 

A series of 12 mashes varying in sugar concentration firom 8.66 g. 
of total sugar to 11.25 grams per 100 ml. pf mash were inoculated 
with the organism, nring the same seed for all. After eompletfam 
of the incubation period, the following results were obtained: 
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Mftrii No 

Ocmoentnitkni 
ot T Bogan 
Qrtnif par 
100 ml 

No ofboura 
to oomirilete 
Fonnentntlon 

Tomp of 
Form 

86 dog C 

i Total 
BolTonta on 
wt of 
angan 

% Aeotone 
on wt 
of angan 

1 

806 

48 

f • 

34 75 

6 31 

2 

435 

48 

ir 

37 74 

600 

8 

4 56 

60 

f f 

27 80 

6 12 

4 

4 86 

60 

• * 

87 18 

682 

5 

6 14 

52 

ri 

33 86 

620 

6 

6 45 

on 

>> 

10 10 

860 

7 

6 76 

60 

*> 

7 80 

300 

8 

— 

73 

*» 

4 18 

1 16 


Hi 

80 


■ 

1 72 

066 

10 

8 50 

No fermont 




11 

0 76 

1 




18 

11 25 

1 

>» tt 





From a study of the data iu the above table, it is apparent tiiat 
best results are obained when working with sugar concentrationB of 
from 4.25 to 4.85 grams per 100 ml. of mash. Fair results may be 
obtained with concentrations of 3.65 and 5.14 grams of sugar per 
100 ml. of mash; but the commercial optimum would be attained 
when working with a concentration of 4.85 grams of sugar per 100 mL 
of mash. With this concentration every 100 ml. of mash will yield 
on distilling 1.315 gram of total solvents or about 1.65 c. c. It may 
be observed that mashes Nos. 2 and 5 give dightly higher yields per 
sugar unit; but having lower concentrations, the actual weights of 
solvents obtained per 100 ml. of mash are smaller. Also the plant 
capacity for fermentation and distillation would have to be largw 
if these concentrations were used commercially. The yields in grams 
and ml. of solvents per 100 ml. of mash iu the eases of the best three 
concentrations as represented by mashes Nos. 2, 8, and 4 fdlows: 
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Mash 

No 

GnmiT 8 
par 100 ml 
of nuMli 

Ml. total 
Mlvants par 
loom! of 
maah 

a 

1 18 

1 48 

8.. 

1 a4 

1 55 

4 

i 815 

1 85 


Activating Agents .—^Another fermentation test was ran to find 
the effect of Lamp-Black and Eieselgahr when used in the piepanp 
tion of the maah separatdy, and together, in yarying proportions. 
The resalts obtained are shown in the table below: 


TOTAL WBIQHT OF ALL MASHES 1000 GRAMS 


Maati No 

%T Bfriids 
on Wt 
of MaOh 

% T Bogan 
on Wl 
of Maah 

1 Lamp-Black 
uaad 
Grama 

ICleaalfabr 

uaad 

Grams 

Total 

Bolvanta 

% Butanol 

1 

88 

4 85 
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10 41 

6 

II 

If 

4 
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A 

» 
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7 

II 
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1 
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8 

i» 
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a 
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a 

II 


• 

8 
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10 10 

10 

II 


1 

4 
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11 

1* 

II 

1 

1 

5 
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13 

II 

II 
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II 

Bi 

3 

3 
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14 . ... 

*1 
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8 

8 
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II 

II 

4 

4 

80 00 
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6 
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A perusal of the table on page 15 will reveal at a glance the bene¬ 
ficial effect obtained by the use of the activating agents discussed on 
that page. The effect is more striking when using both Lamp-Bla(dc 
and Kieselgnhr together. In case when Lamp-]Nack is used alone, 
the maximum increase in yield of solvents is obtained by using 2 
grams of this substance; and this increase amounts to S.9 per cent 
on the weight of sugars in the mash or 15.86 per cent over the yidd 
obtained when no activating agent is used. Using quantities much 
above this maximum give very little increase, no increase, or even 
deleterious results; for instance, when 5 grams lamp-black were used 
the yield of solvents was actually less than when using no activating 
agent at all. In the case of Kieselgnhr alone the m a ximum increase 
was obtained when using either 1 or 2 grams of the substance; no 
further increase being obtained by using larger amounts. ^ this case 
the increase in yield amounts to 3.10 per cent on the weight of 
sugars, or 12.6 per cent over the yield obtained without using activat¬ 
ing agents. A maximum yield is obtained when using both activating 
substances together in the proportion of two grams of each; and in 
this ease the increase amounts to 5.40 per cent on the weight of 
sugars, or 21.81 per cent over results obtained when using no activat¬ 
ing agents. 

These results show that in a commercial process it would pay to 
use these activating substances, as the increase in yields are remark¬ 
able, especially when using both activating substances together. 

Industrial Possibilities .—The writer's opinion is that the Bacillus 
AC’srrouuTYijcuM discovered and isolated by him could have profitable 
industrial application; and this opinion is based on the following 
facts: 

1. 8o far there exists no large scale production of these solvents 
using FINAL svoAB iiousB UOLA88E8 as the raw material. 

2. Final molasses is to*day the cheapest carbohydrate source in the 
market, its price in Puerto Rico being about 3.5 cents a gallon, deliv¬ 
ered at the various mills. A gallon of Puerto Biean final mnlnwirn 
(•ontains an average of six pounds total sugars. 

3. This bacillus is able to produce more yield of solvents per unit 
of sugar content of the fermenting medium than any other known 
so far. 

4. The bacillus which is most widely used commercially tO'^ay is 
that of wtESicANN, and it produces bufyl alcohol, acetone, and ethyl 
alcohol in the ratio 6:3:1, respectively nsiiig com mash. This baeil- 
lus has not been able to produce aolvrats profitable from mb^ 
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lasses mash. The writer’s bacillus produces these same scdvents ia 
the ratio 14:4:1, respectively, using final molasses mash of from 
8 to 9 deg. Briz, corresponding to a sugar concentration of frau 
4.5 to 5.0 per cent. 

5. The maximum actual laboratory yield obtained from 1 gallon 
FiNAii uoiiAssES by the writer has been: 


Total aolventa_ 80.00 per cent; or 1.95 pounds 

Butyl aleobol_88.81 per eent; or 1.45 pounds 

Acetone___ 6.16 per eent; or 0.40 pounds 

Etliyl alcohol_ 1.64 per eent; or 0.10 pounds 


The present average market value of the above products, per 
pound, are 10, 9, and 4 cents, respectively, for butyl alcohol, acetone 
and ethyl alcohol. There are good reasons to believe that these 
prices are at about the lowest possible level and that there exists great 
probability of a future rise in all of them. Even at these low prices, 
a gallon of sngar factory final molasses would yield a gross value 
of 18.5 cents when used in the product ion* of these solvents. The 
achial total cost of production should not exceed 10 cents per gallon 
of molasses worked up, including all expenses. These expenses may 
be lowered considerably by working the process as an adjunct to a 
sugar factory, where cheap fuel in the form of bagasse would be 
available and where no transportation charges would have to be paid 
on the molasses used. 

Patent applied for by author. 
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Part II 

MtmHAL BUTTBIC ACID FBOH WASTE WUiASBES 

Bvtyrie Acid it a Vdhiable and Imporiant Aoid. —Butyric aeid is 
one of Ike most valuable aliphatic acids used eommerdally. Its steady 
price offers a striking contrast with the declining values that have 
been prevalent in the market for chemical products during the last 
four or five years. The present carload price in the United States 
for this commodity is 80 eent^ per pound on the basis of 100 per 
cent add. 
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This attractive price led us to investigate the posaibilily of pro¬ 
ducing this organic acid from cane factory waste molasses by micro¬ 
biological methods. The success obtained in our previous investiga¬ 
tion on the production of butanol and acetone by mmilar methoda, 
encouraged us to try this new study. 

Difficidtiea Enotwntered by Previoug Investigators .—Although fer¬ 
mentation processes leading to the production of organic acids have 
been practiced before the beginning of civilization, the mechanism 
whereby these processes took place on the agents responsible for them 
were utterly ignored. The production of butyric acid, the agent 
responsible for rancid Imtter, remained in the situation common to 
all these processes until Pasteur recognized the butyric fermentation 
as a M'ell defined mierobiologioal phenomenon; describing this fer¬ 
mentation as an anaerobic process before the Academy^f Science 
in Paris, 1861. 

Since this date, many groups of these organisms have been found, 
and their products of fermentation studied by several well-known 
investigators,'among which we may mention Kirov; Baier; Fits; 
Winograddy^; Buchner and Meisemheimer. These men of science 
i^P^ed in tiiiat the formation of butyric add by fermentation when 
using the organisms known to them, was generally accompanied by 
secondary reactions, producers of a variety of other substances. For 
instance, Buchner and Meisenheimer, when working with the "Bacil¬ 
lus Butyricus" Fitz, found the following products as typical of the 
fermentation of 100 grams glucose:—0.7 grams butanol; 2.8 grama 
ethanol; 1.6 grams hydrogen; 3.4 grams formic add; 10 grama 
lactic add; 7.5 grams acetic add; and 26 grams butyric acid. 

Recently, the chemists II. T. Herrick and O. £. May of the De¬ 
partment of Agriculture, Washington, D. C., published a circular 
on the production of organic acids by fermmitation in which they 
opined that the butyric fermentation has not been applied indus¬ 
trially in commercial magnitude due to the great variety of anb- 
atancea, other than butyric add produced during the fermentation. 

The patent literature desetibea some processes which give the 
impreadim that the work has been done in deddedly empirieal form. 
In some eases it is really difflenlt to understand how a patent could 
be secured on such vague, indefinite and entirely unscientific data. 

AttaidUng the Problem .—Biaving acquired from the literature a 
knowledge of the butyric fermentation, whose syneqisis is given above, 
we resolved to attack the prbUem of butyric add production firom 
waste or "final” sugar factory maiiwen, ui|ng a native baeilliis. 
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Th» Boeing if Fowni .—^At the time of our determiiiAtion to work 
on the bntytio fermentation, we were preparing s aeries of extracts 
from the Annatto Seed (Bixa Ordlana) that were to be sent to the 
Ohieago Fair. A few seeds left over the week end in a test tube 
with distilled water to which a little sodium carbonate had been 
added, were found on next Monday morning in a very active state 
of fermentation On farther examination it was found that the fer* 
menting liquid had turned from an alkaline to a decided acid reac¬ 
tion Moreover, a strong butyric acid scent could be noticed. We 
had found the organism needed for our intended work on waste- 
molasses 

Our Prehmnary Work —^We had learned from the experience of 
))reviou8 workers in this field, that the problem of the commercial 
production of butyric add by microbiological methods would be prac¬ 
tically solved with the discovery of a fermenting organism capable 
of producing the desired femientation free of the secondary products 
obtained when working with organisnm already known. 

Hence, our greatest interest, once the bacillus was found, was to 
find out whether or not the organism would satisfy the requirements 
as to yield and purity of the main product of fermentation. So, as 
soon as we had enough quantity of the product, an analysis was 
made to determine its degrees of purity. The results were so highly 
satisfactory that a duplicate sample was sent to the Bureau of Chem¬ 
istry of the Department of Agriculture, Washington, D. C. The 
sample was sent in the form of the barium salt of the add. The 
report received from that Department stated that the product was 
practically entirely butyrate of barium, and that the free add diowed 
a high degree of purity. 

These results were, of course, sufficient to give a great technical 
and commercial interest to our bacillus; for we had learned that 
the inhibiting factor militating against their commercial application, 
was the heterogenous product of fermentation found when working 
with other butyric ferments. 

Othfr Pertinent Facts Found to Data.—As stated in our introduc¬ 
tion this investigation is merdy starting, so no definite data is avafl- 
able as yet. But from what has been done to date, the following 
additional facts may be stated: 

1. The organism is exceptional^ vigorous, and has diown itidf 
capable of competing with other organisms that may gain aoeess to 
the fermenting liquid. This may indicate that an absdutdy pure 
culture is not indispensable for the growth, devdopment, and add 
production of the organism. JjVom a commercial standpoint this is 
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an important factor favoring the organism; for the diffienlties en* 
countered in plant work in the prevention of contaminations in pure 
cultures are only too well known. 

2. The organism is facultative anaerobic. This is another point 
of great technical importance, for strict anaerobes bring great dif¬ 
ficulties of a technical nature, besides complications of equipment 
when an effort is made towards their commercial e:^loitation. 

3. We have not determined as yet the optimum conditions of 
fermentation, nor the maximum obtainable yields of acid; but in 
the preliminary tests effected up to this time, the yields of add have 
varied between 30 and 40 per cent in round numbers. These yields 
have been calculated on the weight of total sugars contained in the 
fermenting mass. 

4. Accepting an average value between the two figi^es given 
above, as the probable commercially obtainable yield, we would have 
that a gallon of ‘‘finar' or waste molasses, would yield about 2.1 
pounds of the acid with a gross value of $1.68. 

Finale .—As closing words 1 wish to express my firm conviction 
in the glorious future awaiting fermentation processes in the field 
of modem industrial chemistry, and especially in their application 
to carbohydrat(‘ materials. Indeed, many of our more important 
organic chemical products will be manufactured in a not remote 
future by methods of industrial microbiology. 

The beautiful islands of the Caribbean offer unexplored treas¬ 
ures in their microbiological fiora, and are destined to become great 
chemical laboratories of tlie future where fermentation industries will 
be predominant; and the future of our great sugar industry will be 
most intimately connected with such methods of manufacture. 

Patent will be applied for by the author. 
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